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WARRANTY 



Wavetek warrants that all products manufactured by Wavetek conform to published 
Wavetek specifications and are free from defects in materials and workmanship for a period 
of one (1) year from the date of delivery when used under normal operating conditions 
and within the service conditions for which they were furnished. 

The obligation of Wavetek arising from a Warranty claim shall be limited to repairing, or 
at its option, replacing without charge, any product which in Wavetek’s sole opinion proves 
to be defective within the scope of the Warranty. In the event Wavetek is not able to modify, 
repair or replace non-conforming defective parts or components to a condition as 
warrantied within a reasonable time after receipt thereof, Buyers shall be credited for their 
value at the original purchase price. 

Wavetek must be notified in writing of the defect or nonconformity within the Warranty 
period and the affected product returned to Wavetek’s factory or to an authorized service 
center within (30) days after discovery of such defect or nonconformity. 

For product warranties requiring return to Wavetek, products must be returned to a service 
facility designated by Wavetek. Buyer shall prepay shipping charges, taxes, duties and 
insurance for products returned to Wavetek for warranty service. Except for products 
returned to Buyer from another country, Wavetek shall pay for return of products to Buyer. 

Wavetek shall have no responsibility hereunder for any defect or damage caused by 
improper storage, improper installation, unauthorized modification, misuse, neglect, 
inadequate maintenance, accident or for any product which has been repaired or altered 
by anyone other than Wavetek or its authorized representative and not in accordance with 
instructions furnished by Wavetek. 

Exclusion of Other Warranties 

The Warranty described above is Buyer’s sole and exclusive remedy and no other 
warranty, whether written or oral, is expressed or implied. Wavetek specifically 
disclaims the implied warranties of merchantability and fitness fora particular pur- 
pose. No statement, representation, agreement, or understanding, oral or written, made 
by an agent, distributor, representative, or employee of Wavetek, which is not contained 
in the foregoing Warranty will be binding upon Wavetek, unless made in writing and 
executed by an authorized Wavetek employee. Under no circumstances shall Wavetek 
be liable for any direct, indirect, special, incidental, or consequential damages, 
expenses, losses or delays (including loss of profits) based on contract, tort, or any 
other legal theory. 
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SAFETY FIRST 




Protect yourself. Follow these precautions: 

• Don’t touch the outputs of the instrument or any exposed test wiring carrying the output 
signals. This instrument can generate hazardous voltages and currents. 

• Don't bypass the power cord's ground lead with two-wire extension cords or plug 
adaptors. 

• Don't disconnect the green and yellow safety-earth-ground wire that connects the ground 
lug of the power receptacle to the chassis ground terminal (marked with @or^). 

• Don’t hold your eyes extremely close to an rf output for a long time. The normally 
nonhazardous low-power rf energy generated by the instrument could possibly cause 
eye injury. 

• Don't plug in the power cord until directed to by the installation instructions. 

• Don’t repair the instrument unless you are a qualified electronics technician and know 
how to work with hazardous voltages. 

• Pay attention to the WARNING statements. They point out situations that can cause injury 
or death. 

• Pay attention to the CAUTION statements. They point out situations that can cause equip- 
ment damage. 





Model 22. 11 MHz Stabilized Function and Sweep Generator 





SECTION 
GENERAL DESCRIPTION 



1.1 MODEL 22 

Model 22 is a closed-loop, frequency stabilized, 
sweep/function generator. Both short term and long term 
frequency accuracy is 0.09% over its 100 mHz to 11 MHz 
frequency span. 

Modes are continuous, triggered, gated, sweep set, con- 
tinuous sweep and triggered sweep. Output levels are 
to 20V peak-to-peak (10 Vp-p into 50Q). 

Waveforms are sine, triangle, square, ramp up, ramp 
down, and dc. Above 1 .1 kHz waveforms are analog 
generated; below, waveforms are digitally synthesized. 

An LCD display shows frequency (31/2 digits plus unit of 
measure) and annunciators that indicate selected 
operating modes, etc. The waveform output circuit is pro- 
tected from accidental application of high voltage to the 
BNC connector. 

1.2 SPECIFICATIONS 
1.2.1 Versatility 
Waveforms 

A bidirectional pushbutton switch selects sine ( % ), 
triangle ( 'V ), square ( 1 ) and dc (=^ ), and for fre- 
quencies on or below the 1 ,100 kHz range, ramp up(/1 ) 
and ramp down ( F\). 

Operational Modes 

Continuous; Generator runs continuously at selected fre- 
quency. Continuous frequency and sweep start fre- 
quency set with Frequency Course and Fine controls. 

Triggered: Generator is quiescent until triggered by ex- 
ternal signal or manual trigger, then generates one com- 
plete waveform cycle at selected frequency. 

Gated: As triggered mode, except output continues for 
duration of gate signal. Last waveform started is 
completed. 

Set: Generator runs continuously at sweep stop fre- 
quency set by Sweep Set control . Sweep stop frequency 
is displayed. 

Sweep: Generator frequency is swept from the start fre- 
quency limit set by the Frequency control to the stop 



frequency limit set by the Sweep Set control in a con- 
tinuously occurring sweep. Sweep Time and linear or 
logarithmic sweep are selectable. 

Triggered Sweep: Generator is quiescent until triggered 
by a low to high external signal at Trig I n BNC or manually 
by Trigger button. After a trigger, generator is gated on 
for the duration of a single sweep at selected sweep time 
and start and stop frequencies. If external trigger signal 
has returned to the low state (or manual T rigger is releas- 
ed) before the end of the sweep time, generator returns 
to the quiescent state until the next trigger input. If trig- 
ger is high at the end of the sweep (or manual Trigger 
is held) the generator returns to the start frequency and 
runs continuously until the next trigger input. 

Frequency Range 

100 mHz to 11 MHz in 9 overlapping decade ranges. 
Range switching with bidirectional switch with frequency 
digits, decimal and units displayed on LCD display. Each 
decade range capable of 1 1 00:1 frequency change con- 
trolled by the Frequency Course and Fine controls. 

Function Output 

Waveform amplitude variable over a 20 dB range up to 
20 Vp-p (1 0 Vp-p into 50Q) at Function Out. Waveform 
also present at Function Out (-20 dB) with a fixed 20 dB 
attenuation relative to the Function Out for a full 40 dB 
of amplitude range. Peak output current is 1 00 mA max- 
imum at Function Out. Source impedance of both out- 
puts is 50Q. 

DC Offset and DC Output 

Waveform offset and dc output variable with DC Offset 
control with off position for calibrated zero offset. Func- 
tion Out is ± 1 0V maximum ( ± 5V into 502) as offset or 
Vdc output. Signal peak plus offset limited to ± 1 0V ( ± 5V 
into 50Q). DC offset plus waveform attenuated propor- 
tionately at Function Out (-20 dB). 

Sync Output 

TTL pulse (50 % duty cycle) at generator frequency. Will 
drive 1 0 LS TTL loads. 




VCG — Voltage Controlled Generator 

Up to 1 1 00:1 frequency change with external 0 to ± 5V 
signal applied to VCG I N connector. Upper and lower fre- 
quencies limited to maximum and minimum of selected 
range. Input impedance is 5kQ and maximum slew rate 
is 0.1 V/fis. VCG IN is disconnected when the Stabilizer 
is enabled. 

Trigger and Gate 

External TTL compatible signal at Trig In BNC triggers 
or gates generator output when generator is in trigger, 
gate or triggered sweep mode. Generator triggers on 
positive edge of input or gates on for duration of high level 
input. External signal pulse width is 50 ns minimum with 
a maximum repetition rate of 5 MHz. 

Stabilizer 

When selected, the generator frequency is stabilized at , 
the displayed frequency to a crystal-controlled 
reference. 

When the stabilizer is on, long term frequency stability 
is corrected to the displayed frequency over the entire 
operating temperature range of 0 to +50°C. The 
stabilizer is automatically turned off when the mode is 
taken out of continuous or when Log frequency is 
enabled. 

Display 

1100 count LCD frequency display with frequency 
ranging units (mHz, Hz, kHz, and MHz) and a floating 
decimal point. Annunciators indicate selection of 
waveform, stabilizer status, generator mode, sweep time 
and linear or logarithmic sweep. 

Sweep Generator 

Sweep Mode: Linear or logarithmic, up to 3 decades. 
Sweep Time: Selectable (in seconds) .01 ,.1,1 and 10. 

Sweep Output: Output voltage at sweep out connector 
proportional to the sum of Frequency control, internal 
sweep voltage and external VCG in voltage. Scale 
factor is 0 to + 5V (open circuit) linear voltage change 
from bottom to top frequency of a range. Source 
impedance is 600Q for driving horizontal axis of 
oscilloscope or recording equipment. 

Sweep Width: Up to 1100:1 linear or logarithmic. 

1.2.2 Frequency Precision 
Frequency Display Accuracy 

±1 count of 1100 counts, which is 0.09% of range. 
Stabilizer maintains same reading indefinitely. 



Time Symmetry 

Square waveform variation from 1100 to 100 counts 
on display less than: 

±1% to 110.0 kHz, 

±5% to 11.00 MHz. 



1.2.3 Amplitude Precision 
Sine Variation with Frequency 

Less than: 

±0.2 dB on all ranges up through the 110.0 kHz 
range, 

±1.5 dB to 11.00 MHz. 

Referenced to 1 kHz. 

1 .2.4 Waveform Characteristics 
Sine Distortion 

<0.5% THD up through the 11.00 kHz range. 

<1.0% THD on 110.0 kHz range. 

All harmonics 40 dB below fundamental on 1 .100 MHz 
range, and 28 dB below fundamental on 11.00 MHz 
range. 

Square Wave 

Rise/Fall Time: <22 ns 

Total Aberrations: Each peak <5% of p-p amplitude. 

Triangle Linearity 

>99% to 110.0 kHz. 

1 .2.5 General 
Output Protection 

Function outputs are protected against a short circuit 
to any voltage between ± 1 0V dc and also have internal 
fused protection (both output and common conductors) 
against accidental application of up to 250 Vac or 
350V dc. 

Stability 

Amplitude, Frequency (Non-Stabilized) and DC Offset: 

After 30 minute warm-up: 

±0.10% of range for 10 minutes, 

± 0.50% of range for 24 hours. 

Frequency (Stabilized): ±0.10% of range for >10 
minutes, 0 to 50°C. 
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Environmental 

Temperature Range: 25°C ± 10°C for spec, operation, 
operates 0°C to 50°C, -20°C to +75°C storage. 



Warm-up Time: 40 minutes for specified operation 



Altitude: Sea level to 1 0,000 ft for operation. Sea level 
to 40,000 ft for storage. 



Relative Humidity: 95% at 25°C and at sea level 
(noncondensing). 



Dimensions 

21.1 cm (8.3 in.) wide, 8.6 cm (3.4 in.) high, 30.5 cm 
(12 in.) deep. 

Weight 

3.4 kg (7 1/2 lb) net, 4.5 kg (10 lb) shipping. 

Power 

90 to 128, 180 to 256V, 48 to 66 Hz, less than 35 VA. 
NOTE 

All specifications apply for display between 
1100 and 100 frequency counts; amplitude 
at 10 Vp-p into 50Q. 
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SECTION 
INITIAL PREPARATION 



2.1 UNPACKING INSPECTION 

After carefully unpacking the instrument, visually inspect 
all external parts for possible damage. If damage is 
discovered, file a claim with the carrier who transported 
the instrument. The shipping container and packing 
material should be saved in case reshipment is required. 

2.2 ELECTRICAL INSTALLATION 
2.2.1 Power Connection 

WARNING 

To preclude injury or death due to shock, 
the third wire earth ground must be con- 
tinuous to the facility power outlet. Before 
connecting to the facility power outlet, 
examine extension cords, autotrans- 
formers, etc., between the instrument and 
the facility power outlet for a continuous 
earth ground path. The earth ground can 
be identified at the plug on the instrument 
power cord; of the three terminals, the 
earth ground terminal is the nonmatching 
shape, usually cylindrical. 

CAUTION 

To prevent damage to the instrument, 

check for proper match of line and instru- 
ment voltage and proper fuse type and 
rating. 

Unless otherwise specified at the time of purchase, this 
instrument was shipped from the factory with the power 
transformer connected for operation on a 1 1 5 Vac line 
supply and with a 3/8 amp fuse. If the unit is shipped for 
1 1 5 Vac operation, there will be no markings or tags on 
the unit. If the unit is shipped for 220 Vac operation, there 
will be a 220 Vac tag on the rear panel of the unit. 

2.2.2 Verifying the Line Voltage 
CAUTION 

All calibration pots are located inside the 
bottom cover on the circuit board. Be 
careful not to bump any pots, as this may 



require a recalibration of the instrument. 
Moving R103, located near the front panel, 
can keep the generator from operating; if 
adjustment is needed, refer to table 5-1 
steps 1 through 10. 

To verify the line voltage (or change the fuse), the 
operator must first remove the top and bottom covers. 
Remove the top and bottom using the following steps and 
figure 2-1 . 

1 . Remove two (2) screws holding top and bottom 
covers to rear panel. 



2. Slide both covers (together as a unit) to the rear and 




2 

Figure 2-1 . Top and Bottom Cover Removal 

After the covers have been removed, the line voltage can 
be checked by viewing the voltage label through the in- 




Figure 2-2. Line Voltage Inspection Hole 
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2.2.3 Fuse and Voltage Selection 

If the line voltage is not correct, perform the following 
steps and refer to figure 2-3 for step 1 , and figure 2-4 
for steps 2 thru 4 to change the line voltage and fuse. 

1 . Remove the two screws attaching the fuse cover to 
the guard plate. 




SCREWS 

Figure 2-3. Guard Plate Removal 



2. Remove the voltage selector connector from the ac 
primary board. Rotate the connector until the correct 
voltage selector indicator is on top. 




Figure 2-4. Fuse and Voltage Selection 



3. Reinstall the voltage selector connector. 

4. Remove the fuse and install new fuse as called out 
in table 2-1 . 



Table 2-1. Voltage/Fuse Selection 



Connector 






Position 


Voltage Range 


Fuse 


115V 


90 to 128 Vac 


3/8 amp 


220V 


1 80 to 256 Vac 


3/16 amp 



WARNING 

Because lethal voltages are exposed, do 
not apply ac power to the unit until the 
fuse cover is attached to the unit. 

2.2.4 Reassembly 

Refer to figure 2-3 for step 1 and figure 2-5 for steps 2 
thru 4. 

1 . Fasten the fuse cover to the guard plate with the two 
screws. 



CAUTION 

When sliding on the bottom cover, avoid 
pinching any coaxial cables located near 
the front panel. 



2. Turn the instrument upside down, position the 
bottom cover over the guard shield, and then slide 
the bottom cover forward approximately two inches 
while engaging the cover and slides (see figure 2-5, 
detail A and detail B). Don’t slide the cover on yet. 

3. Turn the instrument right side up. Install the top cover 
using the same procedure as in step 2. Don’t slide 
the cover on yet. 

4. Align the rear of both the top and bottom cover with 
each other so that the cover interlocks are properly 
mated. Once mated, hold the covers firmly together 
and slide the chassis assembly into the mated top 
and bottom covers. 

5. Secure covers to the chassis assembly using two 
screws as shown in figure 2-1 . 
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NOTE 

Signal ground may be floated up to ± 42V 
with respect to chassis ground. Be aware that 
all signal grounds are common and must all 

ha fir\ptar1 tnnothQr 

kJZZ iiv/uivu *w. . 






Figure 2-5. Top and Bottom Cover installation 



2.2.5 Signal Connections 

Use RG58U 50Q or equivalent 50Q coaxial cables 
equipped with BNC connectors to distribute signals. 



2.3 INITIAL CHECKOUT PROCEDURE 

The initial checkout procedure in table 2-2 allows the 
operator to learn the basic operation and capabilities of 
the Model 22 in an easy and orderly fashion. In addition, 
it can be used as a receiving inspection or post-repair 
checkout. While this procedure verifies functional opera- 
tion of this instrument, it does not verify the calibration. 
The frequencies shown are typical values and should 
only be used as a guide. Required tools and test equip- 
ment are listed below. 



Instrument Comments 



Oscilloscope 


Dual channel, 100 MHz 
bandwidth 


Voltage Source 


+ 5Vdc 


50Q Feedthrough 


0.5% accuracy, 2W 


External Generator 


200 Hz to 1 .1 MHz TTL 
output 


BNC Tee 


1 male, 2 female connector 


BNC Coax Cable 


RG58U, 3 ft. length (3 each) 



2.3.1 Using the Procedure 

The checkout procedure (table 2-2) can be used several 
different ways. It can be started at step 1 and followed 
straight through to the final step. Or, it can be entered 
at the highlighted steps, which start specific groups of 
checks. If the table is being followed in sequence from 
the previous step, perform the instructions as written. 
But if starting at a highlighted step, the Model 22 must 
first be reset to the power on settings (see below). To 
do this, turn the Power Off, then On. 

Power-On status: 

Frequency Range: 0.001 to 1.100 kHz 

Mode: Continuous 

Function: Sine 

Lin/Log: Lin 

Sweep Time: 0.01s. 

Stabilizer: Off 
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2.3.2 Front Panel Switches 

The Func, Mode, and Freq Range switches are bidirec- 
tional. To use these switches, the operator must press 
the left or right side of the switch’s front surface,. as 
indicated by the arrows on the panel. Pressing the center 



of any bidirectional switch does not ensure correct 
operation. All other switches can be pressed anywhere. 

When a switch is pressed, either the frequency or an 
annunciator on the display will change, as shown in table 
2 - 2 . 



Table 2-2. Initial Checkout Procedure 



- NOTE 

1. Before beginning this procedure, review paragraph 
2.3. 

2. Frequencies shown are typical and should only be 
used as a guide. 

3. If starting at a highlighted step, first press Power Off , 
then On. 



Test Setup 1 



Initial Settings 



Control 

Frequency 

Coarse 

Fine 

D.C. Offset 
Amplitude 
Swp Set 



Setting 

cw 

cw 

Off 

cw 

cw 



Scope 

Time base 
CHI Vert 
CH2 Vert 
Trigger 
Display 



SCOPE 




Setting 

0.2 ms/div 
2V/div 
2V/div 
CH2 
CHI 



Step 



Control 



Operation 



Display 



Observation/Comments 


















Control 



2(d) Func 



Operation 



<L_ !► 

r 

Press Once 



l <Mod«> Gate Trig Cont Set Swp TrigSwp 



' b oft < | I I Ijl kHz 

- < I. I IT 



► 01 

■J Swp 



Observation/Comments 



-1 /OV /r-s v <~1 rvt rs 

I Oil UUVVI I 



Frequency Range Check (11k to 11 MHz) 



3(a) Freq Range 



Press Once 



Press Once 



Press Once 



Press Once 



I <M,dT> Gate Trig Cont Set Swp TrigSwp 



| I I II kH , 
I l. tC 



a oi | 
i Svvp I 






| <Mode> Gate Trig Cont Set Swp Trig Swp 



I I I C >H, 

I I 1.0 



a .01 

1 Swp 



7?^ — ■ n-. -x- .^'- iiKHt 

| a Mode a Gate Trig Cont Set Swp Trig Swp 



a oi 

1 Swp 



Sab o«< I I IU 

un 4 i.i i i 

Log 

< Func ► — f ~~Li 



1 4 Mode a Gate Trig Cont Set Swp Trig Swp 



<110 0 

• I I.L I. 



► 01 
1 Swp 



— ^ 



11 kHz, lOVp-p triangle. 
Ramp defaults to 
triangle above the 
1 .1 kHz range. 



110 kHz 



1 .1 MHz 



1 1 MHz 



Frequency Range Check (110 Hz to 110 mHz) 



<Mode> Gate Trig Cont Set Swp TrigSwp 



Set to Initial Setting 



Power F 



Press to Off 
then to On. 



I I I II kHz 

1. 1 m 



a 0i 

T Swp 



a Func a 1 I 



^-i r\ •- 1 1 



Connect as shown in 
test setup 1 . 

1.1 kHz, lOVp-p sine 
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Table 2-2. Initial Checkout Procedure (Continued) 



Step 


Control 


Operation 


Display 


Observation/Comments 


5(c) 


Freq Range 






1.1 Hz 


«C_ !► 

K 

Press Once 


<Mode> Gate Trio Cont Set Swp Trig Swp 
Stab 0 " | | | z> * 01 

0ff < 1 1 1 L u 7 -1 * wp 

“■ - I. I I J ■ ss 

Log IQ 

<Func> = ^1 r\ I'll KH* 1 


5(d) 


<L_ !► 

Press Once 


-<ModeP Gate Trig Cont Set Swd Trig Swp 

Stab 0 " , | ” | | ► 01 c 

Off 4 | III 1 Swp 

un « i i i. i mHz i ?£> 

Log 10 

<Func> r= 1 L_, '"\u- r\ I- 1 1 KHn 


110 mHz 



DC Offset Check 





Set to Initial Setting 


4Modat Gate Trig Cont Set Swd Trig Swp 


Connect as shown in 
test setup 1 . 

1 .1 kHz, lOVp-p sine 
wave. 




Stab 0 " a 1 1 t 1 * 01 c 

< 1 II IJ k u, -1 * wp 

una i f ,5S 

Log 10 

a Func a = n_j r\ IHKHJI 


Power 


Press to Off 
then to On. 


7 


Func 


<L_> 

* 

Press Once 


Gata Trig Cont Set Swn Trig Swp 
Stab 0 " n M M p 01 

°« « n n n kH . i T swp 

• .uuu • ss 

Log 10 

aFuncF — H_| ^ |\ l-HKHrl 


0 Vdc 


8(a) 


D.C. Offset 


■ 




Greater than + 5 Vdc 


8(b) 


0 
Full ccw, but 
not off 


Greater than - 5 Vdc 


8(c) 




0 Vdc 



Coarse and Fine Frequency Check 



Set to Initial Settings 



Func 






> 



9 

Press Once 



< Modg » Gate Trig Cont Set Swp Trig Swp 



Stab 



On 



Off 

Lin 

Log 



I 

I. 



I 



IJ 
l 3 



kHz 



01 

1 Swp | 
Time 
1 (Sec) I 



~ ''V' n-i 'X- r^v. 



Connect as shown in 
test setup 1 . 

1 .1 kHz, 10 Vp-p sine 
wave. 
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Table 2-2. Initial Checkout Procedure (Continued) 



Step 


Control 


Operation 


Display 


Observation/Comments 


10 


Frequency 
Coarse ■ 


# 
Full ccw 


4 Mode ► Gate Trig Cont Set Swp Trig Swp 
„„ — ► 01 

Stab O„< mn kH; Time 

Lin 4 . |UU 

Log 

4F„nc> ^ /l ^ 


Approximately 11:1 fre- 
quency change. Verify all 
display segments function. 


11 


Frequency Fine 


Full ccw 

... 


4 M „d.t Gate Trig Cont Set Swp Tng Swp 

— ► 01 

stab 0 " fl n 1 1 Swp 

Off < » ! 1 ! J kHz . Time 

Li " « .U LI 1 

Log 

4 F u n c> =— -Vi ^ ^ ^ r\. HKHr, 


Approximately 100:1 
frequency change. 


12 


Frequency 
Coarse and Fine 


R 


4 Mod «4 Gate Trig Cont Set Swp Trig Swp 
rm — ► 01 

Stab 0 " 1 1 1 1 1 .1 Swp 

Off « 1 I J U kHz . Time 

Lin 4 | Ilf 1 'Seel 

Log 

4 F u™» — = ^~\ i n_, ^ ^ rxM’™ 


Total frequency change 
of 1100:1. 





Amplitude Check 




Set to Initial Setting 



Amplitude 




Full ccw 



<Mode» Gate Trig Cont Set 



Stab 



On 



Off < 
Lin 4 
Log 



t i j u 

1. 1 i i 



Swp Trig Swp 

> .01 
1 Swp 
Time 
1 ISec) 



10 



— , n , ^ 



Test Setup 2 



SCOPE 



MODEL 22 



SYNC 


- 20 dB 


OUT 


OUT 


_J2_ 





Connect as shown in 
test setup 1 . 

1.1 kHz, lOVp-p sine 
wave; output level 
decreases to 1 Vp-p as 
control is rotated. 




13(b) 




# 

1 Rotate cw 




Connect as shown in 
test setup 2. Output 
increases from 0.1 to 
1 Vp-p. 


Sync Ou 


t Check 


1 




14 








Display CH2; 1.1 kHz 
TTL square wave. 
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Table 2-2. Initial Checkout Procedure (Continued) 



Control Operation 



Trigger and Gated Check 



Set to Initial Settings 



Func 



Display 



^Modc» Gate Trig Cont Set Swp Trig Swp 
Stab 0 " | I | 1 f * 01 <; 

< I I IU kH . i T Swp 

tin , i i i 

Log 10 

< Func ► = l ~~ Lj (sl.lKHil 



Observation/Comments 




16(a) Mode 



Press Once 



<Mode> Gate 


Trig 


Cont 


Sat 


Swp 


Trig Swp 




m M 










Stab° n 
Off 4 








kHt 


► .01 
1 Swp 


Lin 4 








, Tima 
1 (Sacl 


Log 






a«. 




10 


4FuncP 




n_. 






(• 11 KHrl 



Test Setup 3 

SCOPE 




Scope 

Time base 
CHI Vert 
CH2 Vert 
Trigger 
Display 



Connect as shown in 
test setup 1 . 

1.1 kHz, 10 Vp-p 
triangle. 



Approximately 0 Vdc 
level. 



Settings 

1 ms/div 

2 V/div 
2 V/div 
CH2 

CHI and CH2 



External Generator Setting 
200 Hz TTL 



Connect as 
shown in test 
setup 3 



Gate Trig Cont Set Swp Trig Swp 

Stsb° n ™ ► ' 

« kH! 

Lin 4 1 

Log * II 




CH2: 

Trigger 

Input 

CHI: 

Triggered v ' 
Triangle 



CHI: 

Trigger f 



► 01 . 

. swp Input i*_gate 

Tim. ! TIME 



L ° 8 * _ 10 CH2: 

< Func ► r\ > n«nn Gated " 1 

Triangle 



Display CHI . 0 Vdc. 
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Disconnect 

External 

Generator 




















Table 2-2. Initial Checkout Procedure (Continued) 



Step 


Control 


Operation 


Display 


Observation/Comments 


Manual 1 


trigger Check 






17 ' 


Trigger 


s - 1 

Press and 
Hold 




Continuous triangle 
while trigger button is 
pressed. 



Sweep Check 



Test Setup 4 



MODEL 22 



SWP 


FUNC 


OUT 


OUT 


Li 


) 


-J 


LJ 



SCOPE 




Scope Settings 



Time base 
CHI Vert 
CH2 Vert 
Trigger 
Display 



1 ms/div 

2 V/div 
2 V/div 
CHI 

CHI and CH2 
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Table 2-2. Initial Checkout Procedure (Continued) 



Step 


! Control 


Operation 


Display 


Observation/Comments 


21(b) 


Swp Set 


See 

comments 




Display: Set to 
1.00 kHz. 

CHI: 1.00 kHz sine 
wave. 

CH2: Voltage level 
decreases. 


<Mod«t Gate Trig Cont Set Swp Trig Swd 

s,ab °°: < inn n kH2 * 

Lin < I.ULMJ 1 ISE! 

Log 10 

<Func> = ''V, l ~l_j C11KHH 




22 


Mode 


◄ 1 It 




Trigger scope on failing 
edge of sweep range 
(CH2). 

CHI : Linear sine wave 
sweep from 100 Hz to 
1.00 kHz. 

CH2: Ramp up (10 divi- 
sions on scope). 


w 

Press Once 


<Mod«t Gate Trig Corn Set Swp Trig Swp 

c» K 0n ► 01 

Stab 

Off « . u .1 Swp 

.. kHz Time 

L,n « 1 (Seel 

Log 10 

4 Func ► 3=3 n_j ''X/ r\ l-IIKHil 




23(a) 


Lin/Log 


L-l-J 

Press Once 




Logarithmic sine wave 
sweep from 1 00 Hz to 
1.00 kHz. 


4 Modet Gate Trig Cont Set Swp Trig Swp 

S,ab 0n “ " 01 _ 

Off a , u 1 Sw P 

. . kHz Time 

L,n . 1 I Seel 

Log 4 10 

4 Func ► 3= ! ~L_i r\ i -MKHrl 


* 


23(b) 


Press Once 




Linear sine wave 
sweep from 1 00 Hz to 
1.00 kHz. 


4 Mode ► Gate Trig Cont Set Swp Trig Swo 

S.ab°" ™ ► 

Off e , u i s «p 

kHz Time 

L»n 4 1 fC , 

m (Sec) 

Log 10 

«Fmca ''Y/ H_, l\ I- 11KH,| 






Swp Time 


Press Once 




Scope: Trigger sweep 
to normal; time base to 
10 ms/div. 

CHI: Linear sine wave 
sweep from 1 00 kHz to 
1.00 kHz. 

CH2: Ramp up (10 divi- 
sions on scope). 


4 Mode ► Gate Trig Cont Set Swp Trig Swp 

Stab 0 " “ 01 q 

Off 4 , u ► .1 Swp 

. . kHz Time 

L,n < 1 (Seel 

Log 10 

«Func> = l- L_ 1 ,-^1 (\ ! - 1 t KHrl 












Scope: Time base to 
0.1 s/div. 

CHI : Linear sine wave 
sweep from 1 00 Hz to 
1.00 kHz. 

CH2: Ramp up (10 divi- 
sions on scope). 


1 * 1 

Press Once 


4Modet Gate Trig Cont Set Swp Triq Swp 

Stab° n “ 01 - 

Off a . u 1 S "P 

kHz Time 

Lm e a i ,c , 

m r (Sec) 

Log 10 

F Func F rrr= -'■ v . i l i kh*i 
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Table 2-2. Initial Checkout Procedure (Continued) 



Step 



Control 



Operation 



Display 



Observation/Comments 



24(c) 



Press Once 





4 Mode ► Gate 


Trig Cont 


Set 


Swp 


Trig Swp 




On 








01 




Stab 








1 Swp 
Time 




Off 4 






kHz 




Lin 4 








1 (Seel 




Log 


■ 




.-"■I 


► 10 




4Func ► 


^ l_ L 




1-11 KHz; 



Scope: Time base to 
1 ms/div. 

CHI : Linear sine wave 
sweep from 100 Hz to 
1 .00 kHz. 

CH2: Slow rising ramp. 



24(d) 



25 



Mode 



Press three 
times 



4Mode> Gate 


Trig 


Cont 


Set 


Swp 


Trig Swp 












.01 


Stab 












Off 4 








kHz 


Time 


Lin 4 










► 1 (Seel 


Log 










10 


4 Func ► 




l— L> 




^1 


(- 1 1 KHzl 



Press Once 



4Modek Gate 


Trig 


Corn 


Set 


Swp 


Trig Swp 












01 


Stab 










-j Swp 


Off 4 








kHz 


Time 


Lin 4 










► 1 (Seel 


Log 


■ 








10 


4 Func^ 










(- 1.1 KHzl 



Scope: Time base to 
1 s/div. 

Sweep time annuni- 
cator steps to 0.01 ms, 
0.1 s to 1 s each time 
the switch is pressed. 



CHI : 0 Vdc level. 



26(a) 



Trigger 



26(b) 



T 

Press and 
release 



4 Mode ► Gate 


Trig 


Cont 


Set 


Swp 


Trig Swp 


On 










.01 


Stab 












Off 4 








kHz 


Time 


Lin 4 










► 1 (Sec) 


Log 










10 


4 Func ► 








^1 


<• 1.1 KHz) 



CHI: Triggered sine 
wave sweep from 
100 Hz to 1.00 kHz in 
Is and return to quies- 
cent 0V level. 




Press and 



Hold 



Triggered sine wave 
sweep from 100 Hz to 
1.00 kHz in Is and 
returns to 100 Hz. 



Stabilizer Check 



Set to Initial settings 


Power 


Press to Off 
then to On 


Frequency Fine 


See 

Comments 



4 Mode ► 


Gate Trig 


Cont 


Set 


Swp 


Trig Swp 




On 






111 


u 




► 01 




Stab 

Off 


« 1 


1 


1 


kHz 


.1 


Swp 

Time 


Lin 


< 1. 


1 


1 


1 


1 


(Sec) 


Log 










10 




4 Func ► 


— '"Vz 








^1 


■r\ ; " 


KHz! 



Connect generator as 
shown in test setup 1 . 
1 .1 kHz 10 Vp-p sine 
wave. 



4 Mode ► 


Gate Trig 


Cont 


Set 


Swp 


Trig Swp 


On 












► 01 


Stab 

Off 


< 1 


1 


1 


kHz 


i Swp 
Time 


Lin 


« 1. 


I 


I 


j 




1 (Sec) 


Log 












10 


4Func^ 


= ^\z 








^1 


f-\ 1-11 KH2) 



Rotate knob until the 
least significant digit 
fluctuates between two 
digits. 
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Table 2-2. Initial Checkout Procedure (Continued) 



Step 



Control 



Operation 



Display 



Observation/Comments 



29 



Stab 



T 

Press Once 



<Mod«> 


Gate Trig 


Cont 


Sat 


Swp 


Trig Swp 


Stab° n 

Off 

Lin 

Log 


' 1 
< 1 . 


1 1 
1 1 




kHz 


► .01 
1 Sw P 
Tima 
1 (Sac) 
10 


<Punc> 


— ^ 


r T_. 




^-1 


r\ i- i.i kh* i 



The least significant 
digit remains stabilized. 



VCG Check 



30 



Set to Initial Settings 
Stab 



Press Once 



«ModeP 


Gate Trig 


Cont 


Set 


Swp 


Trig Swp 


- . 0n 
Stab 

Off 

Lin 

Log 


« 1 
< 1. 


1 1 
1 f 




kHz 


► 01 

1 Sw P 
Time 
1 (Sec) 
10 


4FuncP 


— ^ 








l 1 1 KHrl 



1.1 kHz 10 Vp-p sine 
wave. 



31 



Frequency 
Coarse and 
Fine 




Both full ccw 



dMode^ Gate 


Trig Cont 


Set 


Swp 


Trig Swp 


On 

Stab 

Off « 


nn 


1 




► 01 
1 Swp 


Lin < 


■U u 


1 




Time 
1 (Seel 


Log 








10 


4 Func ► 


r \*> n_, 


-x. 




r\ i-ii khi) 



Low frequency sine 
wave. 



1 



Test Setup 5 



MODEL 22 





FUNC 




OUT 


■ 


L. 


-J 


U 




SCOPE 




Scope Settings 

Time base 0.2 ms/div 

CHI Vert 2 V/div 

Display CHI 



32 



VCG In 



+ 5 Vdc 



4 Mode ► 


Gate Trig 


Cont Set 


Swp 


Trig Swp 


On 

Stab 

Off 

Lin 

Log 


< 1 
« 1. 


1 U 
1 III 


kHz 


► 01 

1 Swp 
Time 
1 (Sec) 
10 


^Func^ 


— ^ 


m_, "V. 


^1 


(■ 1 1 kh/i 



Connect as shown in 
test setup 5. 

1 .1 kHz 1 0 Vp-p sine 
wave. 
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SECTION 
OPERATION 



3.1 INTRODUCTION 

This section describes the operation of the Model 22. 
The first part describes the controls and connectors of 
the instrument. The following part illustrates several 
applications which use the various functions and modes 
of this instrument. 

3.2 CONTROLS AND CONNECTORS 

Figure 3-1 shows the front panel controls and connec- 
tors that are keyed to the following paragraphs. 

1 Display A 3 Vs digit (1 1 00 count) LCD frequency 
display which incorporates annunciators that 
indicate Mode, Function (waveform), stabilizer 
on/off, lin/log sweep, and sweep time. 

2 Frequency ControlsThe coarse frequency control, 
the outer knob of the concentric pair, allows coarse 
frequency adjustment (approximately 1 000 counts) 
within the selected frequency range. 

The fine frequency control, the inner knob of the 
concentric pair, allows fine frequency adjustment 
(approximately 1 00 counts) within the selected fre- 
quency range. 

For linear mode, these controls vary the frequency 
linearly over the frequency range. For logarithmic 
mode, these controls vary the frequency 
logarithmically over the frequency range. Together 
the fine and coarse controls cover a 1100:1 fre- 
quency span within a selected range. 

3 D.C. Offset Control The DC offset knob controls 
the dc voltage and offset of waveforms. A clock- 
wise rotation vertically offsets the waveform up 
from the normal position (figure 3-2). A counter- 
clockwise rotation vertically offsets the waveform 
down from the normal position (figure 3-2). A full 
counterclockwise rotation to Off ensures zero 
offset. 

4 Amplitude Control The amplitude knob, the outer 
knob of the concentric pair, controls waveform 
amplitudes. Rotate the control full clockwise for 
maximum amplitude (see table 3-1 ). A counterclock- 
wise rotation decreases the amplitude by 20 dB. 






LOADING ..LOADING 

Function Out (502) terminated with 502 

Figure 3*2. DC Offset Control 



Table 3-1. Maximum Voltage 



Function 


Open Circuit 


502 

Termination 


A v'V1j 

/IK 


20 Vp-p 


1 0 Vp-p 


DC 


± 10V 


±5V 



5 Sweep Set Control The Swp Set control, the inner 
knob of the concentric pair, sets the stop frequency 
in the sweep modes (see figure 3-3). 

6 Power Switch The power switch turns the instru- 
ment On or Off. At power-up the instrument 
initializes in the following conditions: 
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Stab: Off 
Func: Sine 
Mode: Cont 

Freq Range: 0.001 to 1 .100 kHz 
Lin/Log: Lin 
Swp Time: 0.01s 

7 Function Output Connector This BNC connector 
is the main output for the selected function. The 
Amplitude knob 4 controls the amplitude from 1 to 
1 0 Vp-p into a 50Q load (20 Vp-p into open circuit). 
Source impedance is 50Q and is internally 
fuse protected against accidental ap- 
plication to high voltage. 

8 Trigger Switch In triggered mode, the trigger 
button, when pressed, manually initiates a single 
cycle of the selected waveform . I n the gated mode, 
it gates the output until the button is released; the 
last gated cycle will always be completed. The 
quiescent output depends on the waveform selec- 
tion and dc offset (see figure 3-4). In triggered 
sweep mode, the trigger button, when pressed, 
initiates a triggered sweep (refer to Triggered 
Sweep Mode). 

9 Function Output ( - 20dB) This BNC connector is 
the same as the Func Out 7 except the output is 
1 /1 0th ( - 20 dB) of the amplitude, 0. 1 to 1 Vp-p. Both 
the waveform and offset are attenuated at Func 
Out (-20 dB). Source impedance is 50Q and 
is internally fuse protected against 
accidental application to high voltage. 

1 0 Lin/Log Switch When pressed, the Lin/Log switch 



selects either linear or logarithmic mode for up to 
1 1 00:1 linear or logarithmic frequency range. An 
annunciator arrow on the display indicates the 
status. 

1 1 Sync Output This output is a TTL square wave at 
thefrequency of the generator. This output can be 
used as a synchronizing reference for the Func- 
tion Outputs 7 and 9. Phase of the waveforms 
relative to the sync output is shown in figure 3-4. 



1 2 Sweep Time Switch The Sweep time button, when 
pushed, steps through the sweep time (.01 ,.1,1, 
and 10 seconds). Sweep time is indicated by an 
annunciator arrow on the display. Frequency of the 
internal sweep ramp, the sweep rate, is governed 
by the Sweep time switch 12 (see figure 3-3). 

13 Frequency Range Switch Frequency Range 
switch, when pushed on the left or right, steps 
through the nine frequency ranges, a shown below. 



Specified Range 

11.00 to 1.00 MHz 
1.100 to 0.100 MHz 

11 0.0 to 10.0 kHz 

1 1 .00 to 1 .00 kHz 
1.100 to 0.100 kHz 

110.0 to 10.0 Hz 

1 1 .00 to 1 .00 Hz 
1.100 to 0.100 Hz . 

1 10.0 to 10.00 mHz 



Lowest Obtainable 
Frequency 

0.01 MHz 
0.001 MHz 
0.1 kHz 
0.01 kHz 
0.001 kHz 
0.1 Hz 
0.01 Hz 
0.001 Hz 
0.1 mHz 



SWP 

OUT 



FUNC 

OUT 



SWEEP 



0V- 




STOP LEVEL 



START LEVEL 



0TO +5V MAX 



f f 

START FREQUENCY STOP FREQUENCY 



Figure 3-3. Sweep Time and Width 
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TRIGGER MODE 



GATED MODE 



TRIG IN 



SYNC OUT 



TRIANGLE 



SINE 



SQUARE 



RAMP UP 



RAMP DOWN 



tlf— 


tl t2 


Jn 

0V — {j 
1 


Si 

1 m rr 


1 

w 4\ 


/r A/W 

! ' 1 


° A 

ir 


j A/W 

h n Hi 


o 

< 

Li 

1 

V 


Z j tJ LJ it 

A i A| >4 >L 


ov 

1 


_r _. pa L 

i ! i 


1 

1 

OV^ 


tAAA 



Figure 3-4. Waveform Phase Relationships 



the LCD display 1. Each range has an 1100:1 
breadth. Power-up range is 0.100 to 1.100 kHz. 

1 4 Sweep Out Connector The Swp Out BNC provides 
a linear ramp at the frequency selected by the Swp 
Time 1 2 switch . The ramp will be linear in both linear 
and logarithmic modes. The output voltage is pro- 
portional to the linear output frequency which is a 
summation of Frequency knobs 2 position, inter- 
nal sweep voltage and external voltage at VCG In 
1 8 connector. Output source impedance is 6002. 

1 5 Mode Switch The Mode switch, when pushed on 
the left or right, steps through the six operating 
modes of the instrument. 

Continuous (CONT) Generator runs continuously 
at the selected frequency. This is also the sweep 
start frequency. 

T riggered (TRIG) Generator is quiescent (quiescent 
level depends on waveform and offset selected, 



figure 3-4) until triggered, at which time one com- 
plete cycle of waveform is generated. 

Gated (GATE) As for triggered except the waveform 
is continuous for the duration of the gate signal. 
When the signal stops, the last waveform cycle 
started is completed. 

Sweep Set (SET) The generator runs continuously 
at the sweep stop frequency set by Swp Set 5 knob. 
The sweep stop frequency is displayed. 

Continuous Sweep (SWP) The generator frequency 
sweeps from the start frequency limit, set by the 
frequency knobs 2, to the stop limit, set by the Swp 
set 5 knob. 

Triggered Sweep (TRG SWP) The generator is 
quiescent until triggered by a low to high external 
signal at Trig In or by the Trigger button. After 
receiving this trigger, the generator makes a single 
sweep at the selected sweep time start and stop 
frequencies. If the trigger signal is low at the end 
of a sweep, the generator returns to the quiescent 
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state. If the trigger is high at the end of a sweep, 
the generator returns to the start frequency and 
runs continuously until the next trigger pulse. 

For proper operation, repetition rate of the trigger 
pulse should not exceed twice the sweep time. 

An annunciator on the display indicates the 
selected mode. 

16 Trigger In Connector The Trig In connector 
accepts a positive-going TTL level input (t-| ) to trig- 
ger and gate the generator, as shown in figure 3 - 4 . 
A negative-going edge (t 2 ) ends the gated opera- 
tion. When triggered, the generator produces one 
complete cycle for each trigger input. When gated, 
the generator produces continuous cycles until the 
gate signal (t 2 ) is removed; the last cycle started 
is always completed (t 0 ). 

1 7 Function Switch The Func switch, when pushed 
on the left or right, steps through the six function 
of the Model 22: sine 'V .triangle \ .square Tj , 
ramp up /I , ramp down , and dc. An annun- 
ciator on the LCD display 1 indicates the selected 
function. Ramps are only available at frequencies 
at or below the 1 .1 00 kHz range. 

18 VCG In Connector This connector accepts 0 to 
± 5V ac or dc input signals, which, when summed 
with a level proportional to the frequency knobs 
setting, controls the output frequency within the 
selected range. Positive input levels increase the 
frequency, while negative inputs decrease the fre- 
quency. Frequency excursions of 1100:1 are possi- 
ble by placing the Frequency knobs 2 to full 
clockwise (0 to - 5V) or counterclockwise (0 to 
+ 5V). Input impedance is 5k2. VCG slew rate is 
0.1V/fiS. If frequency stabilization is selected, the 
VCG In connector is internally disconnected. 



3.3.1 Signal Termination 

Proper signal termination, or loading, of the generator 
connectors is necessary for its specified operation. For 
example, figure 3-5 shows proper termination of the Func 
Out (502) connector. Placing the 502 terminator, or 502 
resistance, in parallel with a higher impedance, matches 
the receiving instrument input impedance to the coax 
characteristic and generator output impedance, thereby 
minimizing signal reflection or power loss on the line due 
to impedance mismatch. 



The input and output impedances of the generator con- 
nectors are: 

Connectors Impedance 

Func Out (502) 7 502 

Func Out (-20 dB) 9 502 

Sync Out 11 TTL 

Swp Out 1 4 6002 

Trig In 16 TTL 

VCG In 18 5k2 



MODEL 22 



RECEIVING 

INSTRUMENT 




Figure 3-5. Signal Termination 



1 9 Stabilizer Switch The Stab button references the 
generator to an internal standard which maintains 
the frequency within ±1 (least significant) digit. An 
annunciator on the LCD display 1 indicates the 
status of the stabilizer. The stabilizer works only 
in the continuous mode and with an internal 
reference. 

3.3 OPERATION 

Perform the initial checkout procedure in Section 2 for 
a feel of the instrument. Any questions concerning in- 
dividual controls and connectors may be answered in 
paragraph 3.2. Bold numbers are keyed to figure 3-1 . Out- 
puts are shown in figure 3 - 4 . 



3.3.2 Continuous Operation 



The basic generator supplies a continuous function 
(waveform) at a fixed frequency set by the operator. 



Control 

Freq Range 13 

Frequency Coarse 
and Fine 2 

Mode 1 5 



Setting 

Set to the desired fre- 
quency range. 

Set to the desired fre- 
quency within a range. 

Select continuous. 



D.C. Offset 3 Set as desired. Limit off- 

set to prevent clipping 
(see figure 3-2). 
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Amplitude 4 Set to desired output 

level at Func Out (50£2)or 
Func Out (-20 dB). 

Func 17 Set to desired function. 

Func Out (50Q) 7 or 

Func Out ( - 20 dB) 9 Connect to circuit under 

test (refer to paragraph 
3.3.1). 

To demonstrate continuous operation connect the 
instruments as shown below, then set the controls as 
listed below. 



MODEL 22 



SYNC 


FUNC 


OUT 


OUT 


JL- 


-J 


u 



SCOPE 




Model 22 Settings 

Power: On 
Amplitude: cw 
D.C. Offset: Off 
Frequency knobs: cw 



Scope Settings 

Time base: 0.2 ms/div. 
CHI Vert: 2V/div 
CH2 Vert: 2V/div. 
Trigger: CH2. 

Display: CHI . 

kHz lOVp-p sine 



Observation: The scope displays a 1 .1 
wave. 



3.3.3 Voltage Controlled Generator (VCG) Operation 

VCG is an external electronic means of controlling the 
frequency of the generator by using signal levels of up 
to 5V peak. This allows the generator to be swept (up or 
down in frequency) or frequency modulated. 



Control Setting 

Freq Range 13 Set to the desired fre- 

quency range. Fre- 
quency can only be 
changed within a range. 

Frequency Coarse 

and Fine 2 For positive dc inputs at 

VCG In, set the Fre- 
quency knobs to the 
lower frequency limit. 

For negative dc inputs at 
the VCG In, set the Fre- 





quency knobs to the 
higher frequency limit. 




For modulation with an 
ac input at VCG In, set the 
Frequency knobs at the 

r-laoirori nontor from lonrv 

Ol 1 WVl IIWI ■■ J 


VCG In 18 


As required. 


Mode 15 


Select continuous. 


D.C. Offset 3 


Set as desired. Limit off- 
set to prevent clipping 
(see figure 3-3). 


Amplitude 4 


Set to desired output 
level at Func Out (50S)or 
Func Out (-20 dB). 


Func 17 


Set to desired function. 


Func Out (5052) 7 or 
Func Out ( - 20 dB) 9 


Connect to circuit under 
test (refer to paragraph 
3.3.1). 


Lin/Log 10 


Select desired mode. 



NOTE 

Excessive VCG input voltage may cause 
nonlinear operation when the generator 
attempts to exceed the range limits. 

The generator can be swept up to 1 1 00:1 with a 5V input 
signal to the VCG In connector. With the frequency set 
to 1 1 00, excursions between - 5 and 0V at VCG In pro- 
vide a 1 1 00:1 decreasing frequency. With the frequency 
set to 0001 , excursions between 0V and + 5V at the VCG 
In provide a 1 100:1 increase frequency within the fre- 
quency range. 



DISPLAY VCG IN OUTPUT 

READING VOLTAGE FREQUENCY 
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The VCG nomograph, figure 3-6, gives examples of how 
an input voltage affects the output frequency (LIN). 
Example 1 shows that with OV VCG input, the Frequency 
knobs determine the output frequency. Example 2 shows 
that a positive VCG input increased the output voltage. 
Example 3 shows that a negative VCG input decreases 
the output frequency. In the nomograph decimal points 
are not shown. The output frequency must be multiplied 
by the range. For example, in example number 2 if the 
frequency range is set to the .001 to 1 .100 kHz range, 
the display will read .550 kHz and when the VCG voltage 
is applied the display will read 1.1 kHz. 

To demonstrate VCG operation, connect the instruments 
as shown below, then set the controls as listed below. 



VOLTAGE SOURCE 




Model 22 Settings Voltage Source Settings 

Power: On Output level: + 5Vdc. 

Frequency knobs: ccw 

Observation: The display reads approximately 1 .1 kHz. 

3.3.4 Triggered Operation 



A triggered generator produces a single waveform each 
time a trigger signal is received. The Model 22 can be 
triggered by manual control or with a TTL signal. 



Control 


Setting 


Freq Range 13 


Set to the desired fre- 
quency range. 


Frequency Coarse 
and Fine 2 


Set to the desired fre- 
quency within a range. 


D.C. Offset 3 


Set as desired. Limit off- 
set to prevent clipping 
(see figure 3-2). 


Amplitude 4 


Set to desired output 
level at Func Out(50Q)or 
Func Out (-20 dB). 


Func 17 


Set to desired function. 


Func Out (502) 7 or 
Func Out (-20 dB) 9 


Connect to circuit under 



test (refer to paragraph 
3.3.1). 

Mode 15 Select Trigger. 

Tri 9 ln 16 Connect to TTL signal 

source at desired trigger 

repetition frequency (less 
than the generator wave- 
form frequency). 

Trigger 8 Press to trigger. 

The triggered waveform starts from a quiescent point 
i.e. , sine and triangle (OVdc), square and ramp up (lower 
level), ramp down (upper level). All waveforms may be 
d.c offset). The Model 22 triggers on the rising ( _y~) edge 
of the trigger signal. 

To demonstrate trigger operation, connect the instru- 
ments as shown below, then set the controls as listed 
below. 



SCOPE 




Model 22 Scope TTL 

Settings Settings Generator 

Power: On Time base: Frequency: 

1 ms/div. 200Hz. 

Frequency knobs: CHI Vert: 2V/div. Output 

cw level: TTL. 

Amplitude: cw CH2 Vert: 2V/div. 

D.C. Offset: Off Trigger: CH2 

Mode: Trigger Display: CHI 

and 2. 

Observation : Scope Channel 1 displays a single 1.1 kHz, 
1 0Vp-p sine wave coincident with the rising edge of the 
trigger input signal (CH2). 

3.3.5 Gated Operation 

A gated generator produces a continuous output 
waveform for the duration of the trigger signal. The Model 
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22 can be gated by manual control (T rig Switch) or with 
an external TTL signal (Trig In). 



Control 


Setting 


Freq Range 13 


Set to the desired fre- 
quency range. 


Frequency Coarse 
and Fine 2 


Set to the desired fre- 
quency within a range. 


D.C. Offset 3 


Set as desired. Limit off- 
set to prevent clipping 
(see figure 3-2). 


Amplitude 4 


Set to desired output 
level at Func Out (502) or 
Func Out (-20 dB). 


Func 17 


Set to desired function. 


Func Out (50Q) 7 or 
Func Out (-20 dB) 9 


Connect to circuit under 
test (refer to paragraph 
3.3.1). 


Trig In 16 


Connect to TTL signal 
source at desired trigger 
repetition frequency (less 
than the generator wave- 
form frequency). 


Mode 15 


Select Gate. 


Trigger 8 


Press in to start gate; 
release to stop gate. 



The gated waveform starts from a quiescent point i.e., 
sine and triangle (OVdc), square and ramp up (lower 
level), ramp down (upper level). All waveforms may be 
dc offset. 

The instrument gates from the rising edge (_jO to the 
falling edge ("V) of the Trig In signal. The last cycle 
started will be completed. 

To demonstrate gate operation, connect the instrument 
as shown below, then set the controls as listed below. 



SCOPE 




Model 22 
Settings 

Power: On 

Amplitude: cw 
D.C. Offset: Off 
Frequency knobs: 
cw 

Mode: Gate 



Scope TTL 

Settings Generator 



Time base: Frequency: 

1 ms/div. 200 Hz. 

CHI Vert: 2V/div. Output 
CH2 Vert: 2V/div. Level: TTL 
Trigger: CH2. 



Display: CHI 
and 2 



Observation: Scope CH 1 displays gated sine waves start- 
ing at the rising edge of the trigger input (CH2) and ending 
after the falling edge of the trigger input. 



3.3.6 Stabilizer Operation 

The stabilizer, when turned on, locks the frequency to 
the display frequency reading. Stabilizer circuit main- 
tains the generator frequency at this setting. The 
stabilizer works on all frequency ranges. Thus, the fre- 
quency range can be changed without unlocking the 
stabilizer. 



Control 


Setting 


Freq Range 13 


Set to the desired fre- 
quency range. 


Frequency Coarse 
and Fine 2 


Set to the desired fre- 
quency within a range. 


Mode 15 


Select continuous. 


D.C. Offset 3 


Set as desired. Limit off- 
set to prevent clipping 
(see figure 3-2). 


Amplitude 4 


Set to desired output 
level at Func Out (502) or 
Func Out (- 20 dB). 


Func 17 


Set to desired function. 


Func Out (50Q) 7 or 
Func Out (-20 dB) 9 


Connect to circuit under 
test (refer to paragraph 
3.3.1). 


Stab 19 


Select On. 



3.3.7 Sweep 

The Model 22 uses an internai generator to linearly or 
logarithmically change the output frequency. The unit 
can be continuously swept or triggered swept. 

3.3.7.1 Continuous Sweep 

For continuous sweep, the generator sweeps from the 
start frequency to the stop frequency in a continuously 
occurring sweep. 
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Control 


Setting 


Freq Range 13 


Set to the desired fre- 
quency range. 


Mode 15 


Select continuous to set 
the start frequency, Set 
to set the stop frequency, 
and, finally, Sweep for 
continuous sweep. 


Frequency Coarse 
and Fine 2 


These controls set the 
desired start frequency 
within a range. In the 
Continuous mode, the 
display 1 shows the start 
frequency. 


Swp Set 5 


This control sets the 
desired stop frequency 
within a range. In the Set 
mode, the display 1 shows 
the stop frequency. 


Lin/Log 10 


Select either linear or 
logarithmic sweep. 


Swp Time 12 


Select one of the four 
sweep times. Sweep rate 
should be « generator 
waveform frequency. 


D.C. Offset 3 


Set as desired. Limit off- 
set to prevent clipping 
(see figure 3-2). 


Amplitude 4 


Set to desired output 
level at Func Out (50Q)or 
Func Out (-20 dB). 


Func 17 


Set to desired function. 


Func Out (50Q) 7 or 
Func Out(-20dB)9 


Connect to circuit under 
test (refer to paragraph 
3.3.1). 


To demonstrate external reference operation, connect 
the instruments as shown, then set the controls as listed 


below. 




Model 22 Settings 


Scope Settings 


Power: On 
Mode: Continuous 


Time base: Ims/div. 


Frequency knobs: 
Set to 0.001 kHz 


CHI Vert: 2V/div. 


Mode: Set 


CH2 Vert: 2V/div. 


Frequency knobs: 
Set to 1.100 kHz 





Mode: Swp Trigger: CH2 (- slope) 

Trigger Mode: Norm 
Display: CHI and CH2 

Amplitude: cw 
D.C. Offset: Off 
Lin/Log: Lin 
Func: sine wave 



SCOPE 




Observation: The Model 22 continuously sweeps from 
approximately 1 Hz to 1 .1 00 kHz at a 0.01 second rate. 

3. 3.7.2 Triggered Sweep 

For triggered sweep, the generator sweeps from the start 
frequency to the stop frequency upon receipt of a trig- 
ger. The trigger can be handled in two differenct ways. 
First, if the trigger input returns low before the output 
reaches the stop frequency, the output returns to a quies- 
cent level (same as in triggered mode). If the trigger input 
remains high after the output reaches the stop fre- 
quency, the output returns to the start frequency. 



Control 


Setting 


Freq Range 13 


Set to the desired fre- 
quency range. 


Frequency Coarse 
and Fine 2 


Set to the desired fre- 
quency within a range. In 
theContinuous mode, the 
display 1 shows the start 
frequency. 


Swp Set 5 


This control sets the 
desired stop frequency 
within a range. In the Set 
mode, the display 1 shows 
the stop frequency. 


Lin/Log 10 


Select either linear or 
logarithmic sweep. 


Swp Time 12 


Select one of the four 
sweep times. 
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D.C. Offset 3 


Set as desired. Limit off- 
set to prevent clipping 
(see figure 3-2). 


Amplitude 4 


Set to desired output 
level at Func Out (50Q) or 
Func Out (-20 dB). 


Mode 15 


Select Continuous to set 
the start frequency, Set 
to set the stop frequency, 
and Trigger Sweep for 
that mode. 


Trigger 8 


Press for manual trigger. 


Trig In 16 


For external trigger, con- 
nect to TTL signal source. 


Func 16 


Set to desired function. 


Func Out (50Q) 7 or 
Func Out (-20 dB) 9 


Connect to circuit under 
test (refer to paragraph 
3.3.1). 



To demonstrate triggered sweep operation, connect the 
instruments as shown below, then set the controls. 

Model 22 Settings Scope Settings 



Power: On 

Mode: Continuous Time base: lOms/div. 

Frequency knobs: 

Set to 0.001 kHz CHI Vert: 2V/div. 

Mode: Set CH2 Vert: 2V/div. 

Swp Set: Set to 
1.100 kHz 



Mode: Trigger Sweep Trigger: CH2 

Trigger Mode: Auto 

Swp Time: 1 Sec 

Amplitude: cw Display: CHI and CH2 

D.C. Offset: Off 

Lin/Log: Log 

Func: sine wave 

Trigger: Press once 

and immediately 

release it. 



SCOPE 




Observation: The output is at a quiescent state until the 
manual trigger is pressed. At this time the output sweeps 
from approximately 1 Hz to 1 .1 kHz in 1 second and 
returns to the quiescent state. 

Trigger: Press and hold until completion of sweep. 

Observation: The output is at a quiescent state until the 
manual trigger is pressed. At this time the output sweeps 
from approximately 1 Hz to 1 .1 kHz in 1 second and 
returns to 1 Hz. 
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SECTION "T 
CIRCUIT DESCRIPTION 



4.1 INTRODUCTION 

The Model 22, an 1 1 MHz stabilized sweep function 
generator, operates as an analog waveform generator 
at frequencies above 1 .1 00 kHz and a digital waveform 
synthesizer at frequencies below 1.100 kHz. The fre- 
quency, regardless of range, can be stabilized to the 
display frequency. In addition, all frequency ranges 
may be logarithmically or linearly swept. 

As shown in figure 4-1 , the function generator loop, con- 
trolled by Frequency Coarse and Fine verniers, VCG In, 
Trig In and the stabilizer (ASWP), is the heart. of the 
generator. On the top four frequency ranges (1 1 .00 kHz, 



110.0 kHz, 1.100 MHz, and 11.00 MHz), the function 
generator loop produces triangle and square waves that 
a re routed di rect ly to the f u notion selector located i n the 
output block; a sine converter, also in the output block, 
modifies the triangle into a sine wave. The waveform syn- 
thesizer, which is clocked by the function generator loop 
via the stabilizer (MFSQ), produces all the waveforms 
on the five lower frequency ranges (110.0 mHz, 
1 .1 00 Hz, 1 1 .00 Hz, 1 1 0.0 Hz, and 1 .1 00 kHz). The syn- 
thesizer output, like on the top four frequency ranges, 
is routed through the function selector to the output. For 
all ranges, the output block selects and controls the out- 
put signal at the FuncOut(50Q), FuncOut(- 20dB),and 




FUNC 
1 OUT (502) 

FUNC OUT 
’ (—20 dB) 

SYNC 

OUT 

SWP 

OUT 



Figure 4-1. Model 22 Block Diagram 
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Figure 4-2. Function Generator Loop 



Sync Out connectors; the output block is controlled by 
the digital control, Amplitude and DC Offset controls. The 
stabilizer, when in Stab mode, monitors the frequency, 
the same as shown on the display, from the function 
generator loop and supplies a feedback voltage (ASWP) 
to the function generator loop; thus the stabilizer keeps 
the frequency within one least significant count 
regardless of the frequency range. Also, the stabilizer 
circuit sweeps the function generator loop by increas- 
ing the voltage (ASWP) over a period of time. 

The digital control sets the circuits shown in the dotted 
outline to a default state each time the unit is turned on. 



The front panel pushbuttons via the pushbutton interface 
causes the digital control to change parameters in the 
various control circuits. The digital control along with the 
stabilizer controls the front panel display's digits and 
annunciators. 

4.2 DETAILED CIRCUIT DESCRIPTION 

4.2.1 Function Generator Loop 

Figure 4-2 shows an expanded diagram of the function 
generator loop that consists of the VCG (voltage con- 
trolled generator), log converter, current switch, fre- 
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quency range switches, triangle buffer, comparator, 
switch buffer, high frequency compensation, and trig- 
ger logic circuits. 

The VCG produces two currents ( + 1 and - 1), alternately 
switched in and out by the current switch and controlled 
by the output of the switch buffer, that charge ( + I) or 
discharge ( - I) one of four range capacitors in the fre- 
quency range switches to produce a linear triangle. The 
specific frequency is determined by the magnitude of 
the + I and - I currents. The triangle buffer amplifies 
the triangle and drives the comparator. The comparator 
detects the triangle peaks which causes the comparator 
to switch output states; the threshold level of the com- 
parator is controlled by the high frequency compensa- 
tion circuit. The output of the comparator controls the 
switch buffer output state which, in turn, controls the cur- 
rent switch. The function generator loop only produces 
the top four frequency ranges, the five lower ranges are 
produced by using the function generator loop to clock 
the waveform synthesizer. The log converter supplies 
the VCG with a current logarithmically proportional to 
the Frequency knobs’ settings and VCG In voltage. The 
trigger logic circuit enables or disables the function 
generator loop depending on the selected mode. 

4.2.1. 1 VCG 

The VCG (ref; schematic 01 03-00-1 1 1 6 sheet 1 ) consists 
of the VCG amplifier, current sources, current sink, and 
trigger control current sink. The VCG amplifier (U1 pin 
1) converts voltages from the VCG In (except in Stab 
mode), FRFINE (Frequency Fine), FRCOARSE (Fre- 
quency Coarse) , and ASWP (stabilizer or sweep) into cur- 
rents that controls the current source and sinks (U28). 
The magnitude of the current sets the frequency within 
the selected range. A gain adjustment (R1 ) controls the 
top-of-range frequency, where as R1 3 sets the 1 1 00:1 
(bottom-of-range) frequency. R1 1 controls the offset of 
the amplifier and zener diode CR1 limits the voltage 
swing at U1 pin 1 to within 30% over the maximum 
allowable swing. CR2 and CR3 prevent excessive 
voltages at VCG In from damaging the VCG amplifier. 

Current Source and Current Sink: The current source 
and current sink supply the current charging ( + I) and 
discharging (-1) the frequency range capacitor. The 
negative signal from the VCG amplifier (U1 pin 1 ) is con- 
verted into a current leaving summing node at U1 pin 
9 through R1 and R1 2. U1 pin 8 controls current sunk 
by Q1 which, in turn, controls current sourced by the two 
transistors in the upper half of U28. 

Operational amplifier (U1 pin 8) holds pin 9 at ground 
potential. When pin 9 tries to go negative, pin 8 goes 
positive, which causes Q1 to sink current through R1 8. 



This lowers the voltage at the base of the two transistors 
in U28. Feedback resistor R204 provides a return path 
forthe increased current through U28pin 15to hold U1 
pin 9 at 0V. Increased current also flows from the cur- 
rent source (U28 pin 1 2). CR4 limits the voltage swing 
at U1 pin 8 to within 30% of the maximum allowable 
swing. 

An increase in current through R42 pin 1 6 appears like 
a positive input to the operational amplifier (U1 pin 5) 
driving the output at pin 7 positive. This raises the voltage 
at U28 pin 1 , causing pin 3 to sink more current to main- 
tain a virtual ground at U1 pin 5. Increased current now 
flowsintothecurrentsink(- l)through U28pin6which 
tracks the current source. The emitter resistors for Q4 
and U28 pins 2 and 4 are all 1 kQ, therefore the collector 
currents at U28 pin 3, - I (pin 6), and Q4 will be equal. 

Trigger Control Current Sink: The trigger control cur- 
rent sink clamps the triangle node (TRN) at ground poten- 
tial during the “off” state in the triggered and gated 
modes. 

When the generator is gated “off”, RUN goes low 
reverse biasing CR7. As the triangle at TRN rises towards 
the zero crossing point, a greater proportion of the - 21 
current, emitter resistor at U28 is 500Q, flows through 
U3 pin 9. Equilibrium is reached when the trigger holding 
current is equal to the positive current ( + 1) being sup- 
plied to the generator loop, preventing the triangle node 
voltage from rising any further. The matched diodes in 
U3 have equal currents through them [(- !) + (-!) = 
(-21)] and the anode at pin 4 is grounded, hence the 
voltage drops across the two diodes are equal and the 
triangle node is held at ground potential. This stops the 
triangle waveform on the rising slope and ensures that 
at least one complete cycle will be generated every time 
the generator is triggered. Also, refer to paragraph 
4. 2. 1.9 Trigger Logic. 



4.2.1 .2 Log Converter 

The log converter transforms the linear change of the 
frequency knob to a logarithmic current that controls the 
current source. The logarithmic converter (ref: 
schematic 01 03-00-1 1 1 6 sheet 1 ) consists of transistor 
Q3 and amplifier U24 that uses the logarithmic base- 
emitter characteristics of the output half of the transistor 
(Q3) to produce the logarithmic current. Varying the out- 
put transistor’s emitter voltage controls the current. 

The converter receives its input from the VCG input cir- 
cuit at R31 . A constant 3mA through R34 keeps the input 
transistor’s base-emitter voltage at - 0.7V. When the 
Frequency knob is set at minimum frequency (0V), the 
emitters are biased at —0.7V (base of the output 
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transistor is fixed at - 0.3V by R36) which places 0.4V 
between the output transistor's base and emitter and 
supplies I^A control current to the current source. 

When the frequency knob is set at maximum frequency 
( - 7.5V), the base of the input transistor is biased at 
- 0.3V, thus biasing the emitters at - IV. This places 
the output transistor’s base-emitter bias at 0.7V which 
supplies 1mA to the current source. Thus, the linear 
change in base to emitter voltage of the transistor 
generates an exponential change in collector current. 

4.2.1 .3 Current Switch 

The current switch (ref: schematic 01 03-00-1 1 1 6 sheet 
2) consists of the diode switches (CR1 0,11,12,13), cur- 
rent source buffer (Q7) and current sink buffer (Q17). 
Controlled by the square buffer, the current switch allows 
the charging ( + 1), and discharging ( - 1) of the selected 
frequency range capacitor (see Frequency Range Swit- 
ches) to produce a triangle waveform. 

The current switch sources current buffered byQ7( + 1) 
or sinks current buffered by Q1 7 ( - 1) at the switch out- 
put (junction 0 f CR10 and CR12). The instantaneous 
polarity of the switch buffer output control line (junction 
of R59 and R60) determines the direction of current flow. 

With the control line at + 2V which reverse biases diodes 
CR1 1 and CR1 2, the + 1 current through CR1 0 charges 
the selected timing capacitor. At the same time, current 
flows from the control line through CR13 into the cur- 
rent sink. With the control line at -2V which reverse biases 
diodes CR1 0 and CR1 3, the timing capacitor discharges 
through CR1 2 to the current sink and the + 1 current is 
sourced through CR1 1 into the control line. 

4.2.1 .4 Frequency Range Switches 

The frequency range switches (ref: schematic 
01 03-00-1 1 1 6 sheet 2) consist of the four basic range 
capacitors and their controls. Each range capacitor or 
set of capacitors covers 10% to 100% of full scale. A 
logic level signal from the frequency range control cir- 
cuit s witches in the range capacitor. For example, when 
FR6 goes low, it turns on Q22 which sources about 
30 mA through R1 08 and diodes CR25 and CR26. With 
CR26 forward biased, the diodes impedance to ground 
is less than 2Q and the range capacitor set (C40, C41 
and C42) is effectively connected to ground. When this 
range is not selected, FR6 is high, Q22 is turned off, and 
R109 pulls the anode of CR25 to - 15V. The voltage 
divider(R106, R107) biases the anode of CR26 to - 7.5V 
reverse-biasing CR26 which provides a very high 
impedance to ground effectively disconnecting the 
rang e capacitor. Frequency range control lines (FR4 or 
FR5) operate the same way by connecting matched 
capacitors of 0.0047 pF (C43) or 0.047 ^F (C45) to the 



triangle node (TRN) line. Capacitance for the highest fre- 
quency range (100 pF) consists of all the stray 
capacitance at TRN and the 11 MHz adjustment 
capacitor (C39 and C38). Frequency range control line 
(FR6) connects an additional 400 pF (C41 , C42) and the 
1.1 MHz adjustment (C40) to TRN. 

4.2.1 .5 Triangle Buffer 

The triangle buffer (ref: schematic 01 03-00-1 1 1 6 sheet 
2), a high speed FET input voltage follower with a low 
impedance output and unity gain, buffers the current 
switch and frequency range capacitor from relatively 
high current circuits in the output block and the 
comparator. 

The triangle buffer consists of Q1 4, acting as a high input 
impedance source follower, and Q1 5, acting as a low out- 
put impedance emitter follower. The difference between 
the input and output voltage of the circuit is controlled 
by adjusting the current through Q1 4, such that, the gate- 
source voltage is equal and opposite to the base-emitter 
drop of Q1 5, this causes the two voltages to cancel each 
other. The baseline adjustment (R1 03) sets the current 
through Q14. 

4.2.1 .6 Comparator 

The comparator (ref: schematic 01 03-00-1 1 1 6 sheet 2) 
detects the peak of the triangle and produces two 
separate square wave outputs. One square wave out- 
put from the comparator (Q1 0 collector) drives the switch 
buffer, while a second square wave of opposite polarity 
(Q1 1 collector) drives the output block. The comparator’s 
threshold voltage is set by the + COMP and - COMP 
from the high frequency compensation circuit. 

When the triangle voltage at the base of Q19 reaches 
the positive threshold voltage (+1V at U3 pin 2), Q19 
turns on as Q1 8 turns off. When Q1 8 and Q1 9 switch, 
they cause the second differential pair, Q1 0 and Q1 1 to 
switch. As Q10 switches "off”, current through R63 
decreases and the collector of Q10 goes low, (about 
- 1 .6V); the current drain through R90 determines the 
collector voltage of Q1 0. CR1 7 and CR1 8 increase the 
transistor switching speed of Q18 and Q19 by limiting 
the signal swing at their collectors to about 0.7V. 
Resistors R64 and R71 increase the switching speed of 
Q1 0 and Q1 1 by providing a small current which keeps 
them from turning completely off, and diodes CR1 6 and 
CR1 9 are switched on and off to further guarantee that 
Q10 and Q1 1 do not switch off. 

Diode bridge (U3 pins 5, 6, 8) operate identically to the 
current switch. The switch buffer output (U3 pin 6) state 
determines the polarity of the comparator threshold 
voltage (U3 pin 2). The comparator threshold voltage is 
limited to ± IV by the voltage drop across the 332Q 
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resistor (R92), the +COMP and -COMP currents 
supply 3mA. The high frequency compensation circuit 
reduces the + COMP and -COMP currents on the highest 
frequency range which lowers the comparator threshold 
yoltage at the base of Q1 8 to compensate for switching 
delays (see paragraph 4.2.1 .8). 

Output transistors Q10 and Q11 have different values 
of collector and emitter resistors to match the input 
requirements of each buffer. 

4.2.1 .7 Switch Buffer 

The switch buffer (ref: schematic 0103-00-1116 sheet 
2) shifts the level of the comparator’s square wave to 
provide a voltage excursion ( ± 2.2 V) capable of driving 
the current switch. The switch buffer is a complemen- 
tary emitter follower biased on by the voltage drops 
across CR1 4 andCRI 5 and controlled by the comparator 
output at the collector of Q1 0. The ± 2.2V square wave 
output controls the current switch and the polarity of the 
comparator threshold voltage. 

4.2.1 .8 High Frequency Compensation 

High frequency compensation (ref: schematic 
01 03-00-1 1 1 6 sheet 2) circuit sets the threshold voltage 
of the comparator. On the lower frequency ranges 
(11 0.0 mHz through 1.100 MHz), the value of the 
+ COMP and — COMP currents set up the comparator 
threshold voltage at the base of Q1 8; each current has 
a fixed value of 3mA through the resistor R92. On the 
1 .00 to 1 1 .00 MHz range, the threshold voltage is lowered 
to compensate for switching delays in the function 
generator loop; this maintains the triangle peaks at the 
same levels as on lower ranges. 

On the lower frequency ranges with HF COMP discon- 
nected, R80 and R81 holds U27 pins 2 and 3 and the 
emitter of Q5 at 0.0V. This puts 15V across series 
resistors R83 and R85 and — 1 0V at the base of Q1 6. 
The same current that flows through R85 also flows 
through R52. This puts + 10V at the base of Q6. The 
emitter of Q6 is + 10.7V which causes 3mA to flow from 
the collector of Q6 through U3 and R92 to ground dur- 
ing half of the cycle setting up a threshold voltage at the 
base of Q1 8. On the opposite half of the cycle, the base 
of Q1 8 switches to - 1 V because the same amount of 
current (3mA) flows from ground through R92 and U3 
to the collector of Q16. 

In the 1 1 .00 MHz frequency range, HF COMP (U2 pin 
1 0 of the VCG) is connected to U27 pin 3. At top of the 
range, 2.5mA is sinked from ground through R80 and R81 
to the collector of Q4 in the VCG lowering the voltage 
at U27 pin 3 to about - 5V. This decreases the voltage 
at the emitter of Q5, as well as the current through R83, 
R85, and R52 which places the bases of Q6 and Q16 



closer to their respective power supply voltages. The cur- 
rent through R92, the collectors of Q6 and Q1 6, and the 
threshold voltage at the base of Q1 8 are all decreased. 
This new lower threshold voltage causes the triangle to 
switch earlier than normal. The threshold voltage on this 
range is inversely proportional to the Frequency Coarse 
and Fine settings. 

4.2.1 .9 Trigger Logic 

The trigger logic circuit (ref: schematic 0103-00-1116 
sheet 3) allows the generator to be externally triggered 
or gated. When in trigger or gated modes (determined 
by MC0 and MCI ), the T rigger Logic ci rcuit prevents the 
generator from running by sinking away the current from 
the triangle node (TRN) that would normally charge the 
frequency range capacitor. Pressing the T rigger button 
or connecting a signal to the T rig In (TTL) BNC releases 
TRN to allow the generator to run until HFSQ completes 
one complete cycle. In addition, when the frequency 
range is 1 ,1kHz or lower, the synthesizer output (U22 
pin 6) must be high to disable the function generator loop. 
When in DC function, KILL inhibits the generator. 

The following sections describe the relationship in 
various conditions relative to the trigger logic. 

Continuous Mode: In Continuous Mode, U12pin4(MC0) 
is low which holds U1 2 pin 6 low and sets U23 pin 5 high. 
K1LL(U22 pin 1 3) is high and U22 pin 1 1 is lowfor all func- 
tions except DC. This sets U23 pin 9 high enabling the 
function generator loop. 

Trig Mode: In Trig Mode, U12 pin 4 (MC0) is held high 
and U15 pin 4 (MCI) is held low which forces U15 pin 
6 and U12 pin 6 high. If the Trigger pushbutton is not 
pressed, U15pin 10 remains high and the signal at U1 5 
pin 8 is in phase with the Trig In signal at U21 pin 1 3. 

With no signal present at T rig In, U23 pin 3 is low. HFSQ 
is low, U22 pin 8 is high, and U23 pin 5 is low. If KILL 
(U22 pin 1 3) is high, U22 pin 1 1 will be high. U20 pin 1 0 
(LF) is low for frequency ranges 1 1 .00kHz and above, 
this forces U20 pin 8 high. Since U22 pin 2 is high, U23 
pin 1 2 will be low. U23 pin 9 will be low disabling the func- 
tion generator loop. 

Each time the Trigger pushbutton is pressed U1 5 pin 8 
goes low or on each positive transiti on o f the Trig In 
signal, U23 pin 5 is clocked high. With KILL(U22 pin 13) 
high, U22 pin 1 1 goes low which sets U23 pin 9 (RUN) 
high and enables the function generator loop. At the 
positive transition of HFSG(U22pin9), U23 pin 1 1 goes 
low. On the next negative transition of HFSO, U23 pin 
1 1 goes high, which clocks the low at pin 1 2 to pin 9 (RUN) 
and stops the triangle on its rising edge. Only one cycle 
of generator output is enabled for each trigger pulse 
applied. 
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Gate Mode: In Gate Mode, MCI (U15 pin 4), MCO (U12 
pin 4), U1 5 pin 6, U1 2 pin 6, and U1 5 pin 1 0 are high while 
U23 pin 3 is low. If KILL (U22 pin 1 3) is high, U22 pin 1 1 
will be high. When LF (U20 pin 10) is low (frequency 
ranges 1 1 .00 kHz a nd above), U20 is forced high, and 
because SWPRUN is high in gate mode, U22 pin 3 will 
be low which disables the generator. 

When Trigger on the front panel is pressed (U1 5 pin 10 
goes low) or a positive transition at Trig In (U21 pin 13 
goes high), U1 5 pin 8 goes high which clocks the Q out- 
put (U23 pin 5) high. With KILL (U22 pin 1 3) high, U22 
pin 1 1 will go low which sets U23 pin 9 (RUN) high and 
enables the generator. As long as the trigger signal at 
Trig I n remains high or the T rigger pushbutton is pressed, 
U1 5 pin 6 and U1 2 pin 6 will remain low, that sets U23 
pin 5 high, forces U23 pin 1 0 (S) low, sets RUN (U23 pin 
9) high, and enables the function generator loop by 
releasing TRN. 

When U23 pin 3 goes low, U15 pin 6 and U12 pin 6 go 
high. The next negative transition of HFSQ shifts U22 
pin 8 high, clocks the low at pin 1 2 to the output at pin 
9 (RUN), and disables the triangle at OV. 

Low Frequency: When the Frequency range is 1 .1 kHz 
or lower, the trigger logic works much the same as 
previously described, except U23 pin 1 2 must be low to 
stop the generator. This occurs at either the zero cross- 
ing of the rising edge of the triangle (Haver Off), or at the 
negative peak of the triangle (Haver On). If Haver is Off, 
U13 pin 6 (waveform synthesizer) functions as a zero 
crossing detector that controls the trigger logic. If Haver 
is on, U16 pin 6 (waveform synthesizer) acts as a 
negative peak detector. U22 pin 6 goes low in either con- 
dition. With U22 pin_6 high, the next positive transition 
at U1 7 pin 3 forces Q (U1 7 pin 6) low. For the five lowest 
frequency ranges, LF (U20 pin 10) is high, this makes 
pin 8 high and causes U22 pin 3 to go low. 

Sweep Mode: For the three sweep modes, the trigger 
logic functions much the same as for the other modes. 
For Set and Sweep modes, the trigger logic functions 
exactly the same as the continuous mode. For triggered 
sweep mode, the trigger logic allows the function 
generator loop to r un depend ing upon the condition of 
the Trig In signal. If SWPRUN is low, the trigger logic’s 
RUN line rema ins high th is allows the generator to keep 
running. But if SWPRUN goes high the RUN line will go 
low at the next positive transition at U23 pin 1 1 , this shuts 
off the function generator loop and always completes 
the last cycle. 

DC Function: If Func is set to DC, U22 pin 1 3 (KILL) will 
be low. This clears U23 which forces U23 pin 9 low and 
disables the generator. 



4.2.2 Waveform Synthesizer 

The waveform synthesizer produces the digitally syn- 
thesized waveforms used on the five lower frequency 
ranges (1 .100 kHz and below). It consists of seven cir- 
cuits: -i- 1/+- 100 counter, reference selector, +-1000 
up/down counter, waveform EPROM, data selector, 
latch, and DAC, as shown in figure 4-3 and schematic 
0103-00 : 1116 sheet 3. 




SYNTH 

SIG 



Figure 4-3. Waveform Synthesizer 



The synthesizer reference originates at the function 
generator loop (HFSQ). This signal must pass through 
the -=- 1 / -=- 1 00 divider (U7B, U8B; ref: schematic 
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0103-00-1115 sheet 3) where the frequency is either 
divided by 1 or 100, depending upon the selected fre- 
quency range, see table 4-1 . 



Table 4-1. Reference Selection 



Frequency 

Range 


Generator Loop 
Frequency 
(HFSQ) 


-r- 1 / -5- 1 00 


Medium 
Frequency 
Square Wave 
(MFSQ) 


.100 to 1.100 kHz 

10.0 to 11 0.0 kHz 

1 .00 to 1 1 .00 kHz 
.100 to 1.100 Hz 

10.0 to 110.0 mHz 


.100 to 1.100 MHz 

10.0 to 11 0.0 kHz 

1.00 to 11.00 kHz 

10.0 to 110.0 kHz 
10.0 to 11.00 kHz 


1 1 1 1 1 

o o 
o o 


1.100 to 1.100 MHz 

10.0 to 110.0 kHz 

1 .00 to 1 1 .00 kHz 
.100 to 1.100 kHz 

10.0 to 110.0 Hz 



The 9-bit up/down counter (U6, U10, U11, and U14) 
counts from 0 to 499, then reverses and counts from 499 
to 0. The counter steering circuit (U11, U16, and U18) 
watches for the top and bottom counts, then reverses 
the direction of the counter. When the counter 
increments, U17 pin 12 is low and pin 8 is high. At the 
top count, U1 8 pin 1 toggles high disabling the counter 
for one cycle. Also at the top count, U1 7 pin 1 2 goes high 
and on the next clock pulse from U1 5 pin 1 1 , U1 7 pin 
8 (the counter up/down control line) goes low, causing 
the counter to begin to decrement, returning U1 8 pin 1 
to its original low state. At the bottom count, U1 8 pin 1 
again goes high and disables the counter for one cycle. 
U1 7 pin 1 2 goes low, and on the next clock pulse from 
U 1 5 pin 1 1 , U1 7 pin 8 goes high, this causes the counter 
to begin to increment. U18 pin 1 again returns low. 

The counter output drives the inputs of EPROM (U9) 
which contains the data needed to produce the sine, 
triangle, ramp up, and ramp down waveforms. The status 
of lines FS0 and FS1 determine the waveform by 
selecting which block of data as accessed; see table 4-2. 
For sine and triangle waves, the EPROM produces one 
half cycle, negative to positive peak, on the up count (0 
to 499), then uses the same data in reverse, positive to 
negative peak, on the down count (499 to 0). The data 
from the EPROM (U9) is latched through U8to DAC U7. 



Table 4-2. EPROM Control Lines 



FS0 


FS1 


Function 


0 


0 


DC 


0 


0 


Sine wave 


0 


1 


Triangle 


1 


0 


Ramp up 


1 


1 


Ramp down 



The DAC converts the data from the EPROM into a cur- 
rent, SYNTH SIG, for the function selector. 

The synthesizer can also produce ramp up and ramp 
down waveforms. These ramps are stored in the EPROM 
(U9), as are the sine and triangle waveforms. To produce 
the ramps, the line FS0 goes high; the line FS1 selects 
either the ramp up (FS1 : low) or ramp down (FS1 : high). 

In generating the ramps, the up/down counter functions 
the same as it does for triangles and sine waves; counting 
0 to 499 and 499 to 0, except that the least significant 
bit to the EPROM is controlled by the data selector (U 1 1 , 
U12).The U/D line (U1 7 pin 9) is the complement of the 
line, it causes the counter to count up or down. When 
counting up, U/D is low which holds the least significant 
bit low. This allows only even addresses to be accessed. 
When counting down, U/D is high, the least significant 
bit is held high and only odd addresses are accessed. 

4.2.3 Stabilizer 

The stabilizer serves three functions. First, it measures 
the generator’s frequency and drives the frequency 
display. Second, it compares the displayed frequency, 
stored in latches, against the actual frequency of the 
generator and makes slight frequency corrections to the 
generator’s frequency. And third, it steps the function 
generator loop through the sweep range. Figure 4-4 
shows a block diagram of the stabilizer block. 

4.2.3.1 Timing Generation 

This circuit provides the timing control for the stabilizer . 
As shown in schematic 01 03-00-1 115 sheet 2, the 6.4 
MHz oscillator consists of crystal (Y1) and differential 
amplifier (U9A). The output of this oscillator is divided 
to 50 kHz by U8A (at pin 9). 

Four divide-by-1 0 counters (U5A, U6A) together with their 
control devices, produce the GATE, MEMCLK, FRCHG, 
and CLRCNT pulses which control the frequency com- 
parator circuit. Figure 4-5 shows the timing diagram for 
the counters. 

4.2.3.2 Prescaiar 

The prescalar (ref: schematic 01 03-00-1 1 1 5 sheet 3) 
selects the clock for the 3 Vs digit BCD counter. The clock 
frequency, regardless of the selected range, will always 
be between 1 .00 and 1 1 .00 kHz. The prescalar block con- 
sists of the HFSQ divider and selector. 

The HFSQ divider (U9C, U8C) divides the HFSQ square 
wave from the generator loop by 1 0, 1 00, and 1 000. Each 
of these outputs drive the selector circuit. In addition, 
the divider includes the 1/-*- 100 counter (U7B) for the 
synthesizer block. 

The selector (U9B), controlled by the frequency range 
control, determines which HFSQ divider output will drive 
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Figure 4-4. Stabilizer 



the BCD counter. Table 4-3 shows the relationship 
between the ranges, generator loop frequency, and divi- 
sion ratio. 

4.2.3.3 Frequency Counter 

The frequency counter (ref: schematic 0103-00-1115 
sheet 3) consists of a control flip flop (U6F) and four 
cascaded BCD ripple counters (U1 A, U2A).This counter 
tallies the number of cycles from the prescalar over a 
1 00 ms period. The output lines from the counter drive 
the frequency comparator. 

When the GATE line goes high, the control flip flop (U6F) 
is enabled to allow the counter to count until the GATE 



Table 4-3. Prescalar 



Selected Freq 
Range (Hz) 


Actual Function 
Generator Loop 
(Hz) 

Frequency 


Divider 


Counter Clock 
(Hz) 


1 .00 - 1 1 .00 M 


1 — 1 1 M (FR7) 




-1000 


1 - 11 k 


. 100-1. 100M 


.1-1.1 M (FR6) 




-100 


1 -11 k 


10.0-110.0 k 


10 — 110 k (FR5) 




- 10 


1 -11 k 


1.00- 11.00 k 


1 - 1 1 k (FR4) 




- 1 


1 - 11 k 


.100-1. 100k 


.1 -1.1 M (FR6) 




- 100 


1 - 11 k 


10.0-110.0 


10 — 1 10 k (FR5) 


- 


-10 


1 - 11 k 


1.00-11.00 


1 - 1 1 k (FR6) 


- 


-100 


1 -11 k 


.100-1.100 


10-110 k (FR5) 


- 


-10 


1 -11 k 


10.0- 110.0 m 


1-11 k (FR4) 


- 


1 


1 - 11 k 
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Figure 4-5. Tinning Generation 



line goes low, which inhibits the control flip flop. Approx- 
imately 20 h s after the GATE line inhibits the flip flop, the 
CLRCNT line clears the flip flop and counter, and when 
the GATE line returns high, the frequency counter again 
counts the frequency. For GATE and CLRCNT timing 
relationships, see figure 4-5. 

4.2.3.4 Frequency Comparator 

The frequency comparator (ref: schematic 01 03-00-1 1 1 5 
sheet 3) serves two functions. First, it is part of the fre- 
quency display. Second, stabilizer enabled, it compares 
the input from the frequency counter with the stored fre- 
quency shown on the display. The resulting output at the 
two latches (U IB, U3B) and two comparators (U2B, U4B) 
controls the frequency correction or sweep block. 

Latches: The latch (U 1 B, U3B) receives its data directly 
from the frequency counter. The MEMCLK, when it goes 
high for 20 ps, clocks the frequency data to the output 
registers of the latches. Outputs from the latch drive both 
the display drivers and Q inputs of the frequency 
comparators (U2B, U4B). The MEMCLK occurs about 



every 100 ms, see figure 4-5 for timing relationships. 

When the stabilizer is enabled, the MEMCLK line remains 
low holding the frequency data (displayed frequency) 
stored in the latches. 

Frequency Comparator The frequency comparator con- 
sists of two individual comparators (U2B, U4B) that are 
daisy chained together via gate U6C. It monitors data 
from the frequency counter and compares the data (P 
and Q) with the outputs from the latches. This produces 
two control lines that control the up/down counter in the 
frequency correction or sweep circuit. 

When the stabilizer is off, the P and Q lines are always 
the same (P = Q). When the stabilizer is on, the P data 
can change while the Q data remains unchanged. The 
comparator detects the change and switches its two out- 
put lines (U4B pins 1 and 1 9) as shown in table 4-4. In 
sweep modes, Q6 is forced high and P6 is held low which 
forces the comparator output to P<Q; this causes the 
frequency correction and sweep circuit to always count 
up. 
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Table 4-4. Comparator — U/D Counter Relationship 



Condition 


U4B 
Pin 19 


U4B 
Pin 1 


Correction U/D 
Counter 


P = Qi 


Low 


High 


Counter Disabled 


P<Q2 


High 


High 


Counts Up 


P>Q 


High 


Low 


Counts Down 



NOTE 



P Frequency data from the frequency counter. 
Q Frequency data from the latches. 

1 Also Stabilizer off condition. 

2 Also Sweep condition. 



4.2. 3.5 Frequency Correction or Sweep. 

When the stabilizer is on, the frequency correction cir- 
cuit (ref: schematic 01 03-00-1 1 1 5 sheet 3), controlled 
by the frequency comparator, makes frequency correc- 
tions to the function generator loop. For sweep modes, 
the correction block steps the generator’s frequency 
from a start frequency up to the stop frequency. This 
block consists of the 8-bit up/down counter (U9F, U8F) 
and the DAC (U8G) along with its summing amplifier 
(U9G). 

8-Bit Up/Down Counter: The 8-bit up/down counter (U9F, 
U8F), controlled by two lines from the frequency com- 
parator, uses its output to increment or decrement the 
DAC. Table 4-4 illustrates how the comparator controls 
the up/down counter. The counter preloads (1 000 0000) 
for stabilizer to the center of the counter’s range; for 
sweep modes it load to the bottom of the counter's range. 
If the stabilizer is on, the FRCHG pulse clocks the counter 
every 100 ms; see figure 4-5. In sweep modes FRCHG 
rate varies depending on the sweep time. When the 
stabilizer is turned on, the STAB line from the misc con- 
trol logic goes high to enable the counter. For stabilizer 
off, the STAB line goes low and on the next FRCHG clock 
transition the outputs all go to a TTL low, except the most 
significant bit which is held high. The eight data lines from 
the counter directly drive the inputs of the frequency cor- 
rection DAC. 

Digital to Analog Converter and Summing Amplifier: 

The digital to analog converter (U8G), DAC, converts the 
8 bits of digital data from the 8 bit up/down counter into 
a proportional analog current. The amplifier (U9G) sums 
the DAC’s current to produce a voltage that, when the 
stabilizer is on, drives the ASWP input of the function 
generator loop. The reference voltage for the DAC 
depends upon the mode of operation. For the stabilizer 
mode, the reference is set by resistor R29 to the + 1 5V 



supply. For sweep modes, the reference is set by the 
Sweep Set control (SWDTH). 

4.2.3.6 Trigger Sweep Logic 

The trigger sweep logic (ref: Schematic 0103-00-1 115 
sheet 3) detects the two kinds of sweep trigger that will 
control the function generator loop. If TRIG remains high 
at the end of the sweep, the generator returns to and runs 
at the start frequency. If TRIG returns low before the end 
of the sweep, the generator returns to its quiescent state 
(OVdc). 

The following describes the operating cycles for the trig- 
ger sweep logic circuit. The TRIG input goes high which 
clocks flip-flop (U9E pin 5) high thus resetting flip-flops 
U9D pin 4, U9D pin 1 0, and U9E pin 10. With U9D’s Q 
output low(SWPRUN), the function generator loop starts 
operating. Also, U9D pin 9 is preset high forcing U9E pin 
7 low which enables the up/down counter. 

If TRIG remains high at the end of the sweep time, then 
SWPRUN remains low but the counter will overflow (U8F 
pin 1 5 goes low) which holds the up/down counters. But 
when TRIG go es low befo re the end of the sweep, flip- 
flop U9D pin 6 (SWPRUN) goes high which shuts off the 
generator. Also, the up/down counter overflows (U8F pin 
15 goes low) which holds the up/down counters. 

4.2.4 Output Block 

The output block, shown in figure 4-6, consists of the 
square buffer, square selector, square shaper, sine con- 
verter, function select, preamplifier, output amplifier, and 
attenuator. It also has output protection circuits for both 
Func Out BNCs. The output block selects the appropriate 
waveform and connects it to the Func Out BNCs. 

4.2.4. 1 Square Buffer 

The square buffer (ref: schematic 01 03-00-1 1 1 6 sheet 

2) amplifies the square wave from the function generator 
loop (Q1 1 collector). The output (HFSQ) drives the trig- 
ger logic, frequency counter, and square selector. The 
square buffer is similar to the switch buffer (ref: 
paragraph 4.2,1 .7) except for output phasing and out- 
put level: 0 to +5V. A highly differentiated portion of 
HFSQ is coupled through C24, C25 and C31 to the 
triangle node (TRN) to counteract switching transients 
coupled through the current switch. 

4.2.4.2 Square Selector 

The square selector (ref: schematic 01 03-00-1 1 1 6 sheet 

3) picks either HFSQ from the square buffer or the low 
frequency square wave from the synthesizer. Outputs 
from the square selector drive the square shaper and 
Sync Out connector. 

Above the 1 .1 kHz frequency range, LF (U20 pin 1 3) is 
low which enables U20 pin 4 and routes HFSQ to the 
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Figure 4-6. Output Block 



Sync Out (U21 pin 6) and TTL SQ (U1 6 pin 1 2). For fre- 
quency ranges 1 .1 kHz and below LF(U1 9 pin 9) is high, 
this enables U20 pin 3 and routes the square wave from 
the waveform synthesizer to the Sync Out (U21 pin 6) 
and TTL SQ (U16 pin 12). 

If Func is set to square wave, SQR at U1 9 pin 5 will be 
low, which puts U1 6 pin 1 high. The signal at U1 6 pin 2 
will pass in phase to the square shape r via TTL SQ. For 
all functions other than square wave, SQR will be high 
disabling TTL SQ (U16 pin 12). 

4.2.4.3 Square Shaper 

The square shaper (ref: schematic 01 03-00-1 1 1 6 sheet 
3) takes the TTL square wave (TTL SQ) from the square 
selector and converts it to a clean, fast square wave cur- 
rent (± 1mA) that drives the preamplifier. The square 
wave is created by alternately sourcing and sinking cur- 
rent through the diode switch (CR36 through 39). 

The voltage divider (R141 , CR33, CR34, CR35, R1 44) con- 
verts TTL SQR to a bipolar signal that switches the diodes 



in the square shaper. When TTL SQ is high, the voltage 
at the cathode of CR36 is approximately + 1 .5V; CR38 
sinks current from the TTL SQ signal while CR37 sources 
1mA from the + 15V supply through U5 pin 6 to the 
preamplifier. When TTL SQ toggles low, the voltage at 
the cathode of CR36 is approximately - 1 .5V; CR36 
sources current to the TTL SQ signal and CR39 sinks 1 mA 
from the preamplifier through U5pin6to the - 15V sup- 
ply. The current source and sink for upper and lower 
levels of square waves are independently adjustable by 
R142 and R147. Resistor R146 sets high frequency 
square wave peaking. 

4.2.4.4 Sine Converter 

The sine converter (ref: schematic 01 03-00-1 1 1 6 sheet 
3) transforms the triangle into a sine wave. The sine con- 
verter uses the logarithmic response characteristics of 
the six matched diodes (U4) to approximate a si ne wave 
current output. Buffered triangle signal (TRB) enters the 
converter at U4 pins 2, 3, and 9. SIN DIST A trim pot 
(R121) adjusts the converter input for diode forward 
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voltage variation. Two other adjustments, SIN DIST B 
(R1 32) and SIN DIST C (R1 37), balance the positive and 
negative peaks respectively. The current output is 
switched through FET switch (U5) when SIN is low. Tri 
Level trim pot (R1 26) adjusts the triangle waveform cur- 
rent that_enters FET switch (U5) which is enabled by a 
low at TRI. 

4.2.4.5 Function Select 

The function select circuit (ref: schematic 01 03-00-1 1 1 6 
sheet 3) connects either the synthesizer output signal 
(SYNTH SIG), the square wave (TTL SQ), the sine con- 
verter output, or the buffered triangle (TRB) to the input 
of the preamplifier. Signal switching is handled by four 
section CMOS analog switch (U5). For example, when 
SYNTH goes low, U5 pins 1 4 and 1 5 short together which 
connects SYNTH SIG to the preamplifier. C57 and C58 
eliminate ringing (switch bounce) on the control line. 
Except for signal names and component numbers, the 
remaining three sections are identical. 

Both the triangle and sine FET switches (U5), when not 
selected, are isolated by shorting their inputs to ground 
through Q27 or Q28. For example, when TRI is high (not 
selected), Q26 is turned off, the collector of Q26 goes 
low, and Q27 is forward biased which effectively shorts 
the emitter of Q27 to ground. 

4.2.4.6 Preamplifier 

The preamplifier (ref: schematic 01 03-00-1 1 1 6 sheet 4) 
inverts and amplifies the signal current from the func- 
tion selector to a sufficient voltage level for the output 
amplifier. The gain of the preamplifier is controlled by 
R1 84, which sets the sine wave amplitude; zener diodes 
CR44 and CR45 bias the preamplifier at ± 9.4V. 

4.2.4.7 Output Amplifier 

The output amplifier (ref: schematic 01 03-00-1 1 1 6 sheet 
4) provides the final gain and output drive of the instru- 
ment. It consists of an inverted summing amplifier (with 
a gain of about 1 0) for high-frequency signals and a dif- 
ferential amplifier for dc and low-frequency signals. The 
differential amplifier also allows the dc offset of the Func 
Out waveforms. 

AC Signal Path: High-frequency signals couple into the 
symmetrical emitter followers Q29 and Q32 through 
capacitors C91 and C92 respectively. These emitter 
followers drive the symmetrical inverter stage consisting 
of Q30 and Q33. Diodes CR46 and CR47, along with the 
1 0S resistor R1 75, increase the switching speed of the 
output stage transistors Q31 and Q34 by biasing them 
partially on. The output signal ( ± 20V, maximum) feeds 
back through resistors R1 76 and R1 77 to the input. Two 



100Q resistors (R196 and R197) set the output im- 
pedance for the Func Out (50Q) connector. 

DC Signal Path: The dc and low-frequency path in the 
output amplifier is through the differential amplifier tran- 
sistor array (U26). The output signal (U26 pin 3), inverted 
relative to the input (U26 pin 5), controls the current 
through transistor Q30. The signal at the collector of Q30 
changes until the fed back signal through R1 76 and R1 77 
balances with the input signals. The PNP transistors 
(U26) balance the current through the differential input 
pair and provide a high impedance load for the first stage 
output. Capacitor C85 limits the speed of this section at 
high frequencies. 

Offset Circuit: When the D.C. Offset switch is turned on, 
the voltage on the wiper of R3 is converted to current 
through R1 67 and R1 68. This current is proportional to 
the voltage and polarity at the wiper of R3 and provides 
dc control of the input current and, therefore, the out- 
put voltage offset. 

4.2.4.8 Attenuator 

The attenuator (ref: schematic 01 03-00-1 1 1 6 sheet 4), 
two 4982 resistors (R1 98 and R1 99) and a 54.92 resistor 
(R200), provides 20dB of attenuation at 502 output 
impedance to the Func Out ( — 20dB) connector. 

4.2.4.9 Output Protection 

The output protection circuits (ref: schematic 
01 03-00-1 1 1 6 sheet 4) guard the output amplifier from 
excessive external voltages that could be accidentally 
connected to either of the Func Out BNCs that could 
damage the instrument. 

There are two safeguards to protect the output amplifier. 

1. Two in-line fast-blow fuses for each Func Out 
connector. 

2. Four voltage-limiting, high current diodes (CR50 
through CR53) that provide additional protection at 
the Func Out (502) connector. 



4.2.5 Pushbutton Interface 

When a front panel pushbutton is pressed, an input to 
the pushbutton interface (ref: figure 4-7 and schematics 
01 03-00-1 1 1 5 sheet 1 and 01 03-00-1 1 1 7) is connected 
to either + 5V or ground which switches the logic level 
of the pushbutton interface output. The MAN TRIG line 
from the pushbutton interface goes to the trigger logic, 
while the remaining lines go to the digital control block. 
Each switch drives a Schmitt trigger gate. RC circuits 
prevent multiple pulsing at the input of each gate. Out- 
puts drive the appropriate control circuit within the unit. 
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Figure 4-7. Pushbutton Interface 



4.2.6 Digital Control 

The digital control block (figure 4-8) consists of the power 
on reset, mode control, misc. control, frequency range 
control, function control and sweep speed control 
circuits. 



4.2.6.1 Power-On Reset 

The power-on reset circuit (ref: schematic 01 03-00-1 1 1 5 
sheet 3) sets all other digital control circuits to a predeter- 
mined state. On initial power up, C57 holds U3G pin 1 3 
low which causes MR (pin 1 2) to go high and MR (pin 4) 




Figure 4-8. Digital Control 
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to go low. MR and MR reset the various digital control 
circuits. After about Vz second, C57 has charged to 
approximately 2.5V which causes MR (pin 1 2) to toggle 
low and MR (pin 4) to toggle high. These levels now re- 
main constant for the remainder of the time the unit is on. 

4.2.6.2 Mode Control 

As the Mode pushbutton control lines (ref: figure 4-9) are 
pulsed, the mode control circuit steps through a 
sequence of modes either up (MODUP) or down 
(MODDN) from the last selected mode. This switches one 
of the output mode lines low. These mode lines, in con- 



junct ion with additional logic gates, control the trigger 
logic, stabi lizer, display, and misc control; CONT com- 
bines with STOP to produce BL. 

The mode control circuit (ref: schematic 01 03-00-1 1 1 5 
sheet 2) contains the up/down counter (U4G) with 
separate count up (MODUP) and count down (MODDN) 
inputs. The counter’s output drives decoder U4F that 
enables one of the seven modes. 

The two NAND gates (U5G) limit up or down counts bet- 
ween gate and sweep. At one extreme (gate mode), U5G 
pin 8 is low, which causes pin 11 to remain high and 




Figure 4-9. Mode Control 
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inhibits inputs at pin 12. In the other case (triggered 
sweep mode), U5G pin 8 inhibi ts pin 9. MCO and MCI 
control the trigger logic. CONT controls the misc. con- 
trol. GATE, TRIG, and CONT enable the appropriate seg- 
ment on the display. In trig or gate modes, BL disables 
all number segments of the display. 

4.2.6.3 Misc Control 

The misc control circuit (ref: figure 4-1 0 and schematic 
01 03-00-1 1 1 5 sheet 2) receives control lines (LIN/LOG, 
STABPB, and EFCPB/SWPSPD) from the pushbutton 
interface, CONT, CSWP and TSWP from the mode con- 



trol, LF from the frequency f range control, and UNSTAB 
from the stabilizer circuit. It drives the display, stabilizer, 
function generator loop, frequency range control, mode 
control, function control, waveform synthesizer, and log 
converter. 

Sweep Speed: The sweep speed counter (U3A) receives 
a pulse (EFCPB/SWPPD) from the pushbutton interface 
(U3G pin 10) each time the Swp Time pushbutton is 
pressed. This steps the counter (U3A) through four binary 
states which supply control lines SPD0 and SPD1 . These 
two lines are further decoded by U4C whose outputs, 
through the display drivers, control the display. 




Figure 4-1 0. Misc Control 
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Lin/Log: The Lin/Log counter (U7A) receives a pulse from 
the pushbutton interface (U3G pin 6) each time the 
Lin/Log pushbutton is pressed. This causes the counter 
output (U7A pin 3) to change states. When LIN goes low, 
linear frequency change is selected. 

Stabilizer: The stab flip-flop (U6F) receives a pulse 
(STABPB) from the pushbutton interface (U3G pin 2). 
Since both J/K inputs to U6F (pins 1 0 and 1 1 ) are always 
high, the two flip-flop outputs (pins 1 4 and 1 5) change 
state each time the flip-f lop re ceives a STABPB pulse. 
When the stabilizer is off, STAB is high. U4E inverts STAB 
to produce STAB which, when low, allows MEMCLK to 
be pulsed with e ach tr ansition of U7E pin 1 3. When the 
stabilizer is on, STAB is low, making STAB high, which 



in turn holds MEMCLK low at all times. With STAB low, 
VCG KILL is high which disconnects the VCG I n BNC from 
the input of the VCG circuit. The stabilizer is disabled by 
U6G pin 1 if UNSTAB (U6G pin 3) goes low, the frequency 
exceeds the range, or a mode other than continuous is 
selected. 

4.2.6.4 Frequency Range Control 

The frequency range control circuit (ref: figure 4-1 1 and 
schematic 0103-00-1115 sheet 2) steps through a 
sequence of frequency ranges. As the Freq Range 
pushbutton is pressed, the pushbutton interface detects 
whether the frequency range should increase (FRUP) or 
decrease (FRDN). The circuit’s output lines control the 
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stabilizer, display block, output block, function control, 
and misc control. External frequency control (EFC) com- 
bines with other control lines to produce LF. 



circuits output lines. These lines control the display 
block, output block, trigger logic and waveform 
synthesizer. 



Up/down counter (U6E), which has separate “count up’ ’ 
and “countdown” inputs, receives pulsed signals from 
U5F originating from the freq range (FRUP and FRDN) 
pushbutton buffers. The output of this counter drives 
decoder (U6D), which selects one of its output lines to 
be low. FR7, which controls the H F COMP on the analog 
board and goes to the frequency counter, is driven 
directly by one of these lines. From the remaining out- 
put lines are decoded the appropriate frequency range 
control lines (FR4, FR5, and FR6), which are inverted by 
the frequency counter circuit before going to the analog 
portion of the generator. The nine output frequency 
ranges of the generator originate from these four con- 
trol lines (FR4, FR5, FR6, and FR7), the low frequency 
synthesizer, and the + 1 00 control line. I n the five lowest 
ranges, LF is high which, unless square function is 
selected, enables SYNTH (through the function control). 
This connects the output of the LF waveform synthesizer 
to the input of the preamplifier. The output frequency of 
the synthesizer is 1/1 000th of the range selected. For 
example, if FR5 (1 1 0kHz range) is selected, the output 
frequency range of the synthesizer (and therefore the 
Func Out connectors), would be 110Hz. In addition, in 
the 3 lowest ranges, +100 is low, further dividing this 
signal by 1 00. Using the same example, the synthesizer 
output frequency range would now be 1 10 mHz. Two 
NAND gates (U5F), serve to prevent any up or down 
count beyond the capability of the unit. At one extreme 
(IIOmHz frequency range), U5F pin 1 is low which 
causes pin 3 to remain high at all times and disables pin 
2. In the other extreme, (1 1 .00 MHz), U5F pins 8, 9, and 
10 perform this function. 

On the display, DmHz controls the “mHz” emblem, DHz 
controls “Hz”, DK controls “K”, and DMHz controls 
“MHz”. The decimal points are controlled by DDP1, 
DDP2, and DDP3. 

4.2. 6. 5 Function Control 

The function control (ref: figure 4-12 and schematic 
01 03-00-1 1 1 5 sheet 2), which selects the instruments 
six functions (waveforms), consists of the input gates 
(U5F), up down counter (U5D), decoder (U4D), and con- 
trol gates (U4E, U5E, U6E). 

When the Func pushbutton is pressed, a pulse occurs 
on either the FUNCUP or FUNCDN lines. These lines, 
routed through the input gates, step the up/down counter 
either up or down from the last selected function. The 
BCD output from the counter is decoded by U4D; a low 
on the decoder’s output represents an enabled line. The 
control gates (U4E, USE, and U6C) further decode the 



The two NAN D gates (U5F) prevent any up or down count 

lirr»i+c function I IFF r*iin 1 ^ ic Inw 

ucy ui ivj ii in i it io ■ i \ui '-•v/ lunvUv/H, ^ii i < *w- , 

which disables FUNCDN at U5F pin 12. For negative 
going ramp, U5F pin 5 goes low which di sable s FUNCUP 
at U5F pin 6. Output lines TRI, SIN, and SQR in the non- 
synthesized frequency ranges select the waveform sent 
to the preamplifier. When LF (from the frequency range 
control) is high and the unit is in sine, triangle, or either 
ramp function, SYNTH is selected (low) connecting the 
output of the waveform synthesizer to the input of the 
preamplifier. FS0 and FS1 select the waveform at the 
waveform synthesizer output. When the unit is in square 
function, SQR is selected (low), connecting the output 
of the square shaper to the input of the preamplifier. A v , 
T L , % , 7\ , /T enable the appropriate segment on 
the front panel display. 



4.2.7 Display 

The display block (ref: figure 4-13 and schematics 
01 03-00-1 1 1 5 sheet 1 and 01 03-00-1 1 1 7) consists of the 
display drivers and the_display. Two 30 Hz signals, BP 
and its complement BP originating from U5C, syn- 
chronize the LCD and the segment drivers. To enable 
a segment of the display, 5Vrms is needed between BP 
and the segment control line. 

The display drivers are exclusive-or gates which drive 
the display’s bars, arrows, and decimal points and all 
function the same. For ex ample, when the unitjsjn con- 
tinuous mode, U3F pin 9 (CONT) is low. The BP signal 
at pin 8 is in phase with the signal at pin 1 0 (Z3) and out 
of phase with BP. This results in a 5Vrms voltage of 
between BP and Z3, which enables the segment. When 
the unit is not in Cont mode, a high at pin 9 causes the 
output at pin 1 0 to be in phase with BP which results in 
OVrms and disables the segment. Data for these gates 
originate from the various digital control circuits in the 
unit. 

Lines D2A through D4D, which originate from the fre- 
quency comparator, determine which number segments 
are enabled. Each output line (2A through 4G) drives a 
number segment except in Trig or Gate modes when they 
are disabled by BL. 



4.2.8 Power Supply 

Three power supply voltages, +15V, -15V, and +5V 
are generated on the power supply circuit board (ref: 
schematic 01 03-00-1 1 1 3). 
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Figure 4-12. Function Control 




Figure 4-13. Display Block 
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4.2.8.1 + 5V Supply 

Inthe + 5V supply, ac from the transformer T1 (located 
on the rear panel), is rectified by CR2 and filtered by C9, 
CIO, and Cl 1 to provide unregulated dc for regulator 
VR2. This three-terminal regulator normally operates 
with a 1 .25V difference between its input and output 
terminals. Cl 2 provides additional filtering at the output 
of the regulator. 

4.2.8.2 ± 1 5V Power Supplies 

The ± 1 5V Power Supplies provide power to the analog 



sections of the instrument. R2, which is in series with 
the output of the + 1 5V regulator, causes current limiting 
to take place at a lower value than the internal limiting 
provided by the regulator. As the current through R2 
reaches its limiting value, the voltage drop across R2 
reaches 0.4V. Any further current through R2 causes the 
regulator to lower the output voltage until the current falls 
back to the limiting value. 

The -15V supply operates similarly to the + 15V supply, 
however the polarities are reversed. 
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5 



SECTION 
CALIBRATION 



5.1 FACTORY REPAIR 

Wavetek maintains a factory repair department for those 
customers not possessing the necessary personnel or 
test equipment to maintain the instrument. If an instru- 
ment is returned to the factory for calibration or repair, 
a detailed description of the specific problem should be 
attached to minimize turnaround time. 

5.2 REQUIRED TEST EQUIPMENT 

Voltmeter Millivolt dc measurement 

(0.1 % accuracy), true rms 
Oscilloscope, Dual Channel >100 MHz bandwidth 

Counter 20 MHz (0.01 % accuracy) 

50Q Feedthru ±0.5% accuracy, 2W 

Distortion Analyzer To 200 kHz 

RG58U Coax Cable . 3 ft length BNC male contacts 

Spectrum Analyzer To 60 MHz 

Pulse Generator 40 Hz, 5 to 15 ms pulse width, 

TTL level. 

5.3 CALIBRATION 

NOTE 

Before removing the cover, disconnect the 
instrument from the ac power source. Refer to 
Section 2 for cover removal, except leave top 
cover on and remove only bottom cover for 
calibration. Invert the instrument so generator 
board adjustments are on top and place the 
bottom cover on top of the unit to maintain the 
operating temperature during calibration. 

After referring to the following preliminary data, perform 
calibration, as necessary, per table 5-1 . If performing 
partial calibration, check previous settings and adjust- 
ments for applicability. Figure 5-1 shows waveform 
generator board calibration points. 



NOTE 

The completion of the calibration procedure 
returns the instrument to correct alignment. 

CALIBRATION LIMITS AND 
TOLERANCES ARE NOT 
INSTRUMENT SPECIFICA TIONS 

Instrument specifications are given in Sec- 
tion 1 of this manual. 



1. All measurements made at the FUNC OUT con- 
nector must be terminated into a 502 (±0.5%) 
load. 

WARNING 

With the covers removed, dangerous voltage 
points may be exposed. Contact with any of 
these points could cause serious injury or 
death. 

2. Start the calibration by removing the bottom cover, 
connecting the unit to an ac source, and setting 
these front panel switches as follows: 



Frequency 

Fine cw 

Coarse cw 

Amplitude cw 

D.C. Offset Off 

Swp Set cw 



3. Allow the unit to warm up at least 30 minutes for final 
calibration. Keep the instrument covers on to main- 
tain heat. Lift bottom cover only to make adjustments 
or measurements. 
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Table 5-1. Calibration Procedure 



Step 


Check 




m 


Control Setting 


Adjust 


Result 


Remarks 


1 


Power Supply 


dc 


J10 Pin 2 


Paragraph 5.3 






Black (-) lead ground 


2 


Regulators 


Voltmeter 


J10 Pin 5 


step 2 




-15V ± 350 mV 


Red ( + ) lead dc volts 


3 






J10 Pin 6 










4 






J10 Pin 7 










5 


Triangle Amplifier 




J10 Pin 3 






0V ± 100 mV 


Rough adjustment only 


6 


Balance 








R86 


0V ± 20 mV 




7 


Function Out 


Scope 


Func Out 
(502) 






1 0Vp-p sine wave 
(Approximately 
2 cycles) 


Terminate with 502 
Scope Settings: 2V/div. 

0.2 ms/div. 


8 








Step Func 
button to right 




Functions match 
display (correct 
amplitude and 
frequency) 




9 


Output Amplifier 
Balance 






Func: — (dc) 


R157 


0V ± 10 mV 


Display shows 00.0 kHz 
Scope setting: 10 mV/div. 
(or maximum scope sen- 
sitivity if more than 
10 mV) 


10 


Trigger Baseline 






Func: A v 

Frequency knobs: 
fully cw 
Freq Range: 

110.0 kHz 
Mode: Trig 


R103 


OVdc ± 50 mV 


Scope setting: O.IV/div. 
Verify baseline OVDC 
±100 mV over full range 
of Coarse Frequency 
knob (Frequency Fine 
knob full cw) 


11 


VCG Zero 




VCG In 
BNC 


MODE: Cont 
Func: Tj 

Frequency knobs: 
fully ccw 


R11 


0V ± 0.5 mV 


Use coax cable with no 
termination. 


12 


1100:1 Frequency 


Scope 


Func Out 
(502) 




R13 


First transition 
occurs at center 
vertical grid line, 
for 50 Hz. 


Use coax cable with 502 
termination. 

Scope settings: 2V/div. 

2ms/div. 

Trigger slope: - (Neg) 
Horizontal position: Trace 
begins at extreme left 
vertical grid line 


13 


1100:1 Symmetry 








R38 


Second transition 
occurs at ex- 
treme right ver- 
tical grid (within 
2% (1 minor divi- 
sion) 


Repeat steps 12 and 13 
if necessary. 

Alternate method: 
magnify XI 0 and alter- 
nate trigger slope 
between + and - , set 
R38 for <2 divisions 
assymetry. 


14 


Low Log 






Lin/Log: Log 


R36 


One cycle >6 
divisions 


Scope setting: 2ms/div. 

2V/div. 

R19 may be trimmed 
>1 M2 to obtain the 
correct result 
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Table 5-1 . Calibration Procedure (Continued) 



B 








Control Setting 


Adjust 


Result 


Remarks 


15 


High Symmetry 


Scope 


Func Out 
(50Q) 


Lin/Log: Lin 
Frequency knobs: 
fully cw 
Freq Range: 

11.00 kHz 


R20 


<0.1% (’/> minor 
div.) symmetry 


Scope setting: 2V/div. 

10 ps/'div. 
XI 0 Magnification. Alter- 
nate trigger slopes while 
adjusting R20 for 
minimum assymetry. 


16 








Coarse Fre- 
quency: 5kHz 


Verify 

only 


<0.5% asym- 
metry (Verify 2’/2 
minor divisions) 


Scope setting: 20 ps/div. 
Magnification: Off 


17 


Sine Distortion 


Distortion 

Analyzer 




Frequency knobs: 
fully cw 
Func: % 


R121, 

R132, 

R137, 

R86 


Minimum distor- 
tion (typically 0.2 
to 0.3%) 


Adjust R86 slightly if 
necessary. 


18 


Full Scale 
Frequency 


Counter 




Func: Tj 


R1 


11.15 kHz on 
display 


Display reads same as 
counter ± 0.01 kHz 


19 




Display 




Switch between 
Range: 

1 1 kHz and 
110 kHz Freq 
Ranges 




11 kHz Freq 
Range: 

1 1 .05 to 

1 1 .25 kHz. 

1 1 0 kHz Freq 
Range: 

110.5 to 

112.5 kHz. 


Set for best frequency 
balance between freq 
ranges. C44 (.001 pF 
nominal value) trims 
11.00 kHZ range. 


20 


High Log 






Freq Range: 
1 1 .00 kHz 
Lin/Log: Log 


R31 


11.15 kHz 




21 


11:1 Frequency 






Freq Range: 

110 kHz 
Lin/Log: Lin 
Frequency Coarse 
knob: fully ccw 


Verify 

only 


1 0 ± 2kHz 
on display 




22 


High Frequency 
Calibration 






Frequency knobs: 
fully cw 
Freq Range: 

1.1 MHz 


C40 


1.115 + .005 MHz 
on display 


C41 may be trimmed to 
obtain equal adjustment 
above and below 
1.110 MHz 


23 








Frequency Coarse 
knob: fully ccw 




Note display 
reading 




24 








Freq Range: 

11 MHz 

Frequency Coarse 
knob: fully ccw 


C38 


Set for 10 times 
reading noted in 
previous step 


C39 may be trimmed to 
obtain equal adjustment 
above and below goal 
frequency 


25 








Frequency knobs: 
fully cw 


R80 


11.15 ±.05 MHz 




26 


Amplitude 

. 


True rms 
Voltmeter 




Func: % 

Freq Range: 

1 1 .00 kHz 
Frequency Coarse 
fully ccw 


R184 


3.55 ±0.015 Vac 
(3.535 to 
3.565 Vac) 
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Table 5-1. Calibration Procedure (Continued) 



Step 


Check 


Tester 


Test 

Point 


Control Setting 


Adjust 


| Result 


Remarks 


27 


Amplitude 


True rms 
Voltmeter 


Func Out 
(50Q) 


Func: \ 


R126 


2.90 ±0.015 Vac 
(2.885 to 
2.915 Vac) 




28 








Frequency knobs: 
fully cw 
Freq Range: 

1.1 kHz 


R151 






29 




dc 

Voltmeter 




Freq Range: 
110 mHz 
Func: Tj 


R142 


+ 5.025 
±0.025 Vdc. 
( + 5.00 to 
5.05 Vdc). 


Turn frequency coarse 
knob fully ccw to hold 
each peak while 
adjusting 


30 










R147 


- 5.025 
±0.025 Vdc. 
(-5.00 to 
-5.05 Vdc). 




31 


Waveform Quality 
and Frequency 
Response 


Scope 




Frequency knobs: 
fully cw 
Freq Range: 

1.100 MHz 
Amplitude: 8Vp-p 


R146 


Minimum abera- 
tions <4% 

(320 mV) 


Scope settings: 2V/div. 

0.1 fiS/div. 

(Observe peak-to-peak 
aberations at 0.5 V/div by 
adjusting vertical 
position) 


32 








Amplitude: fully 
cw 




Rise/Fall <22 ns 


Scope settings: XI 0 
Magnification 


33 








Func: % 
Frequency knobs: 
fully cw 
Freq Range: 

11.00 MHz 


Verify 

only 


Amplitude 
between 8.6 
and 10V 


Scope settings: Magnific- 
ation Off 


34 




Spectrum 

Analyzer 




Freq Range: 
1.100 MHz 




Harmonics less 
than - 40 dBc 
from 1.1 to 
0.1 MHz 


Rotate coarse frequency 
controls through its 
range and return fully cw 


35 








Freq Range: 
11 MHz 




Harmonics less 
than - 28 dBc 
from 11 to 
1 MHz 


Rotate the Coarse fre- 
quency control through 
its range and return to 
full cw. 


36 


D.C. Offset 


Scope or 
dc volt- 
meter 




Function: — (dc) 
D.C. Offset: fully 
cw 




Minimum 
+ 5Vdc 


The calibration proce- 
dure is complete; start 
functional checkout. 


37 








D.C. Offset: ccw 
(not in detent) 




Continuous dc 
level change to 
— 5Vdc or more 
negative 
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Table 5-1 . Calibration Procedure (Continued) 



Step 


Check 


Tester 


Test 

Point 


Control Setting 


Hi 




Remarks 


38 


- 20 dB Output 


Scope 


Func Out 
(50Q) 


D.C. Offset: Off 
Func: r L 

Frequency knobs: 
fully cw 
Freq Range: 

11.00 kHz 


Verify 

only 


Approximately 
1 0 Vp-p square 
wave 


Scope settings: 2V/div. 

20 jiS/div. 


39 






Func Out 
( - 20 dB) 






Approximately 
IVp-p square 
wave. Note value. 


Scope settings: 0.2V/div. 


40 






Func Out 
(50Q) 


Amplitude: fully 
ccw 




Verify Vp-p less 
than value noted 
in step 39 




41 


Sync Out 




Sync Out 


Amplitude: fully 
cw 




Normal TTL level 
square wave 


Remove 50Q termination. 
Scope setting: 2V/div. 


42 


Trigger and Gate 






Mode: Trig 




Display shows 
Trig (numbers 
blanked). Scope 
shows approxi- 
mately OVdc. 




43 






Func Out 
(50Q) 


Func: % 




Verify triggered 
sine wave 


Connect 1kHz TTL 
signal from external 
source to CH2 and Trig In 


44 








Mode: Gate 




Display shows 
Gate 

Verify gated sine 
wave 


(TTL) BNC. 

Scope settings: 0.2 ms/div. 
Trigger on CH2, 

Monitor CHI 


45 


Manual Trigger 










Sine wave when 
Trigger button 
pressed 


Disconnect external sig- 
nal source, scope 
CH2 and Trig in (TTL). 
Trigger on CHI 


46 


VCG In 






Mode: Cont 
Freq Range: 
110.0 kHz 




Display shows 
110 ± 5 kHz 


Connect + 5VDC to VCG 
In BNC. 










Frequency knobs: 
fully ccw 
Func: Tj 








47 










Verify one cycle 
>5 divisions 


Remove voltage from VCG 
In BNC. 

Scope setting: 2ms/div. 


48 


Linear Sweep 


Scope 


Func Out 
(50Q), 
Swp Out 


Frequency knobs: 
fully cw 
Freq Range: 

110.0 kHz 
Func: % 




CH2: > + 5 Vdc 


Scope — 

CHI : 2V/div; Func Out 
CH2: 2V/div; Swp Out. 
Time Base: 1 ms/div. 
Trigger: - slope, CH2 
Vert Mode: Alternative 


49 








Mode: Swp Set. 
Frequency knobs: 
fully ccw. 




Display: Set. 
Scope: 

CHI frequency 
and CH2 voltage 
varies in the Swp 
Set control. 
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Table 5-1. Calibration Procedure (Continued) 



Step 


Check 


Tester 


Test 

Point 


T 

Control Setting 


Adjust 


Result 


Remarks 


50 


Linear Sweep 


Scope 


Func Out 
(50 Q) 
Swp Out 


Mode: Swp 
Swp Set: cw 


Verify 

only 


Display: Swp 0.01s 
Scope: CH2-0 to 
>5 V, 10 ms ramp. 
CHI Linear swept 
sine wave. 




51 


Log Sweep 






Lin/Log: Log 




Display: Log. 
Scope: CHI 
Logarithm swept 
sine wave. 




52 


Sweep Time ,1s 






Swp Time: .1 sec 




Display: 0.1 sec. 
Scope: CH2 0 to 
>5 V, 1 00 ms 
ramp. 


Scope: 

Time base: 10 ms/div. 
Vert Mode: Chop 
Sweep Mode: Norm Trig. 


53 


Sweep Time 1 s 


Scope 

and 

Counter 




| Swp Time: 1 sec 




Display: Is. 
Scope: Slow 
sweep. 
Counter: 

1 s period 


Scope: 

Time base: 1 ms/div. 
Trigger: CHI . 
Connect counter to 
Swp Out. 


54 


Sweep Time 1 0s 






Sweep Time: 
10s 




Display: 10s. 
Scope: Slow 
sweep. 
Counter: 10s 
period. 




55 


Triggered Sweep 


Scope 




Swp Time: 0.01s 
Lin/Log: Lin. 

Freq Range: 

1.100 kHz. 

Mode: Trig Sweep 
Frequency 
Coarse: cw 
Fine: cw 




Display: 0.01s. 
Trig Swp 
Scope: Sweep 
starts coincident 
with rising edge of 
trigger signal; 
waveform returns 
to baseline at end 
of sweep. 


Disconnect counter; 
Connect pulse generator 
to CH2 and Trig In. 
Scope: 

CHI and CH2: 2V/div. 
Time base: 5ms/div. 
Trigger: CH2; -(-Slope. 
Pulse Generator: 

TTL level. 

5ms pulse at 40 Hz 
(25 ms) rate. 


56 












Scope: Sweep 
starts coincident 
with rising edge of 
trigger signal; 
waveform returns 
to start frequency. 


Pulse Generator: 

1 5 ms pulse at 40 Hz 
rate. 
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Table 5-1 . Calibration Procedure (Continued) 



Step 


Check 


Tester 


Test 

Point 


Control Setting 


Adjust 


Result 


Remarks 


57 


Stab 


Scope 




Mode: Cont 
Stab: Off 
Frequency Fine: 
initially centered 
Frequency Coarse: 
500Hz 
Func: Tj 
Stab: On 


Verify 

only 


Quickly turn Fre- 
quency Fins knob 
as indicated and 
verify the 
following: 

1) Rotate the Fine 
control cw to 
move transition 
from center to 
3cm to the left. 

2) Transition 
travels approxi- 
mately 2 cm 
toward center 
of scope display 

3) Transition jumps 
back to 3cm left 
of center grid 
line 

4) Stab now Off 


Disconnect Trig In signal 
Scope settings: 

CHI: 2V/div. 

Time base: 0.2 ms/div. 
Trig: CHI, + Slope 
XI 0 Magnification: On 
Adjust horizontal posi- 
tion for square wave 
transition at center 

NOTE 

Stabilizer automatically 
disengages when it 
reaches its electrical 
limits. 
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Use Frequency 
Fine knob to 
return square 
wave transition 
to center 
vertical grid line 
Stab: On 




Same as step 57 
in opposite 
direction 


Repeat as in step 57 
except turn Frequency 
Fine knob ccw to move 
transition from center to 
3 cm right 
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Low Frequency 
Ranges 






Frequency knobs: 
fully cw 




Display reads 
between 
1.105 kHz and 
1.125 kHz 


Scope settings: 50 f/s/div. 
XI 0 Magnification: Off 
Set horizontal variable for 
1 cycle on screen 
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Freq Range: 
110.0 Hz 




Display reads 
between 110.5 Hz 
and 112.5 Hz. 
Scope screen 
shows 1 cycle. 


Scope setting: 0.5 ms/div. 
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Freq Range: 
1 1 .00 Hz 




Display reads 
between 1 1 .05 Hz 
and 1 1 .25 Hz. 
Scope screen 
shows 1 cycle. 


Scope setting: 5ms/div. 
Trigger mode: Normal 
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Freq Range: 
1.100 Hz 




Display reads 
between 1.105 Hz 
and 1.125 Hz. 
Scope screen 
shows 1 cycle. 


Scope setting: 50 ms/div. 
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Freq Range: 
110.0 mHz 




Display reads 
between 

110.5 mHz and 

112.5 Hz. 
Scope screen 
shows 1 cycle. 


Scope setting: 
0.5s/div. 
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Figure 5-1 



Calibration Points 




TRI 




Figure 6-1. Troubleshooting Block Diagram 
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SECTION W 
TROUBLESHOOTING 



6.1 FACTORY REPAIR 

Wavetek maintains a factory repair department for those 
customers not possessing the necessary personnel or 
test equipment to maintain the instrument. If an instru- 
ment is returned to the factory for calibration for repair, 
a detailed description of the specific problem should be 
attached to minimize turnaround time. 

6.2 BEFORE YOU START 

Since no troubleshooting guide can possibly cover all 
the potential problems, the aim of this guide is to give 
a methodology which, if applied consistently, will lead 
to the problem area. Therefore, it is necessary to 
familiarize yourself with the instrument by reviewing the 
functional description and the detailed circuit descrip- 
tion (Section 4) in conjunction with the schematics (Sec- 
tion 7). Successful troubleshooting depends upon 
understanding the circuit operation within each func- 
tional block as well as their relationship. 

WARNING 

With the covers removed, dangerous 
voltage points may be exposed. Contact 
with any of these points could cause 
serious injury or death. 

The intent of this section is to provide the information 
required to return this instrument to proper operation. 
Information is divided into two parts. Part one contains 
the overall instrument troubleshooting block diagram 
(figure 6-1 ), which is useful in isolating defective blocks 
within the instrument. Part two consists of a series of 
circuit guides (paragraph 6.3), one for each block shown 
in figure 6-1, each guide provides settings and 
measurements for.troubleshooting that block. Also, each 
circuit guide references related schematics, circuit 
descriptions, and calibration procedures. ■ 

Before beginning the troubleshooting process, verify the 
instrument’s controls are set correctly. For example, the 
instrument cannot produce a 1 00 kHz ramp up. For more 
information about instrument operation, refer to section 
3 of this manual. 

Also, rule out calibration as a possible problem. For 
instance, if the 10 kHz triangle amplitude is out of 



specification while the sine and square amplitudes are 
in specification, then the TRI LEVEL pot (R126) quite 
possibly needs adjustment. 

Finally, inspect the instrument’s components, wiring, 
and circuit boards for heat damage. 

6.2.1 Isolating a Problem 

To successfully troubleshoot this instrument, the 
symptom must first be identified, the faulty block 
isolated, the block analyzed, and the defective compo- 
nent located and replaced. 

To identify the symptom, use all the front panel controls 
and connectors. Pay particular attention to the frequency 
range as this identifies the signal flow (function generator 
loop or synthesizer). 

Once the signal flow is established, figure 6-1 can be 
used to isolate the circuit block. Start measuring the out- 
puts and inputs of the circuit blocks until the defective 
block is located. 

Once the block is isolated, refer to the appropriate cir- 
cuit guide; see table 6-1 . Set the controls as instructed 
and take the measurements given to check out the block. 
Paragraph 6.4 gives component troubleshooting 
information. 

6.3 TROUBLESHOOTING GUIDES 



Table 6-1. Circuit Guides 



Circuit Guide 


Paragraph 


VCG 


6.3.1 


Current Source and Sink 


6.3.2 


Current Sink and Trigger Control 


6.3.3 


Log Converter 


6.3.4 


Current Switch 


6.3.5 


Frequency Range Switches 


6.3.6 


Triangle Buffer 


6.3.7 


Comparator, Switch and Square Buffers 


6.3,8 


High Frequency Compensation 


6.3.9 


Trigger Logic 


6.3.10 


Waveform Synthesizer 


6.3.11 


Stabilizer 


6.3.12 
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Table 6-1. Circuit Guides (Continued) 



Circuit Guide 


Paragraph 


Trigger Sweep Logic 


6.3.13 


Square Selector 


6.3.14 


Square Shaper 


6.3.15 


Sine Converter 


6.3.16 


Function Selector 


6.3.17 


Preamplifier 


6.3.18 


Output Amplifier 


6.3.19 


Attenuator 


6.3.20 


Output Protection 


6.3.21 


Pushbutton Interface 


6.3.22 


Power-On Reset 


6.3.23 


Mode Control 


6.3.24 


Misc Control 


6.3.25 


Frequency Range Control 


6.3.26 


Function Control 


6.3.27 


Display 


6.3.28 


Power Supply 


6.3.29 



6.3.1 VCG 

Related information in this manuai 
Schematic: 0103-00-1 116 sheet 1. 

Circuit Description: Paragraph 4.2. 1.1. 

Calibration Procedure: Table 5-1 , Steps 11,12, and 1 7. 

Set the frequency controls as indicated in table 6-2 and 
take the measurements; the stabilizer must be off. 

Table 6-2. VCG 



" ! 

Frequency Knobs 


P5-B4 


J7-2 


U1-1 


J13 


Both full cw 


+ 15V 


OV 


-7.5V 


+ 5V 


Both full ccw 


+ 1 ,36V 


-15V 


~0V 


~0V 



Related digital control lines. 

VCG KILL: TTL low = VCG In connected; 

TTL high = VCG disconnected. 

6.3.2 Current Source and Sink 

Related information in this manual. 

Schematic: 0103-00-1 116 Sheet 1 . 

Circuit Description: Paragraph 4.2. 1.1. 

Calibration Procedure: Table 5-1 , Steps 13,15, and 1 6. 

Set the controls as shown and make the checks in tables 
6-3 and 6-4. 



Control Settings 

VCG In 0V 

Stab Off 

Frequency knobs As directed 

Freq Range 1.100 kHz 



Table 6-3. Current Source 



Frequency Knobs 


U1-1 


U1-9 


U1-8 


U28-14 


Both full cw 


-7.5V 


OV 


~1.3V 


~ + 11.8V 


Both full ccw 


~0V 


OV 


~0.5V 


~ + 14.5V 



Table 6-4. Current Sink 



Frequency 










Knobs 


R42-16 


R42-14 


R42-3 


U28-1 


Both full cw 


+ 2.5V 


-2.5V 


OV 


- 1 1 ,8V 


Both full ccw 


+ 2.26 mV 


- 2.26 mV 


OV 


~- 14.5V 



6.3.3 Current Sink and Trigger Control 

Related information in this manual. 

Schematic: 01 03-00-1 1 1 6 Sheet 1 . 

Circuit Description: Paragraph 4.2.1. 1. 

Set the controls as shown and perform the checks in 
tables 6-5 and 6-6. 



Control 



Settings 



Frequency knobs 
Lin/Log 
Freq Range 
VCG In 



As directed 
Lin 

1.100 kHz 
0V 



Table 6-5. Current Sink and Trigger Control 



Frequency Knobs 


U28-1 


U28-7 


Both full cw 


- 1 1 ,8V 


-12.5V 


Both full ccw 


14.5V 


~ - 15V 



Control 

Frequency knobs 
Frequency Range 
VCG In 
Mode 



Settings 

Both full cw 
1.100 kHz 
0V 

As directed 
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Table 6-6. Trigger Control 





RUN 






Mode 


(U23-9) 


Anode CR7 

! 


Cathode CR7 


Cont 


High 


+ 2.1V 


-0.7V 


Trig 


Low 


-1.1V 


-0.7V 



6.3.4 Log Converter 

Related information in this manual. 

Schematic: 01 03-00-1 1 1 6 Sheet 1 . 

Circuit Description: Paragraph 4.2.1 .2. 

Calibration Procedure: Table 5-1 , Steps 1 4 and 20. 

Set the controls as shown; then perform the checks in 
table 6-7. 



Control 



Settings 



Lin/Log 

Frequency knobs 

VCG In 

Stab 



Log 

As directed 

0V 

Off 



Table 6-7. Log Converter 



Frequency Knobs 


U1-1 


U1-8 


U24-2 


Both full cw 


-7.5V 


~ + 1 .3V 


OVdc 


Both full ccw 


~0V 


M3.5V 


OVdc 



Related digital controls. 

ATTL low at U2 pin 1 switches in the log converter. 



6.3.5 Current Switch 



Related information in this manual. 
Schematic: 01 03-00-1 1 1 6 Sheet 2. 
Circuit Description: Paragraph 4.2.1 .3. 



Set the controls as shown, and take the measurements 
as shown in figure 6-2. 

Control Settings 

Frequency knobs Both full cw 

Freq Range 1.100 kHz 

Stab Off 

Mode Cont 



6.3.6 Frequency Range Switches 

Related information in this manual. 

Schematic: 01 03-00-1 1 1 6 Sheet 2. 

Circuit Description: Paragraph 4.2. 1.4. 

Calibration Procedure: Table 5-1 , Steps 22 through 
24. 

The table 6-8 lists the logic levels for the nine frequency 
ranges. A low enables the range capacitor; a high 
disables the range capacitor. Table 6-9 gives measure- 
ment values for a single typical range switch (FR6), these 
levels are typical of all three switches. 



Table 6-8. Frequency Range Truth Table 
(TTL levels) 











Range 


FR6 


FR5 


FR4 


11.00 MHz 


High 


High 


High 


1.100 MHz 


Low 


High 


High 




Figure 6-2. Current Switch Waveforms 
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Table 6-8. Frequency Range Truth Table 
(TTL levels) (Continued) 



Range 


FR6 


FR5 


FR4 


110.0 kHz 


High 


Low 


High 


11.00 kHz 


High 


High 


Low 


1.100 kHz 


Low 


High 


High 


110.0 Hz 


High 


Low 


- High 


11.00 Hz 


Low 


High 


High 


1.100 Hz 


High 


Low 


High 


1 10.0 mHz 


High 


High 


Low 



Table 6-9. Frequency Range 
(FR6 shown, typical) 



FR6 


TTL Low 


TTL High 


Base Q22 


+ 3.6 Vdc 


+ 4.0 Vdc 


Emitter Q22 


+ 4.3 Vdc 


+ 4.3 Vdc 


Collector Q22 


+ 4.0 Vdc 


-15 Vdc 


Junction R108 and R109 


+ 1 .4 Vdc 


-15 Vdc 


Junction R106 and R107 


- 7.5 Vdc 


- 7.5 Vdc 



6.3.7 Triangle Buffer 

Related information in this manual. 

Schematic: 01 03-00-1 1 1 6 Sheet 2. 

Circuit Description: Paragraph 4.2. 1.5. 

Calibration Procedure: Table 5-1 ; Steps 5 and 10. 

Set the controls as shown, and take the measurements 
as shown in figure 6-3 and table 6-10. 

Control Settings 

Power Turn Off; then On 

Frequency knobs Both full cw 

Mode As directed 




Figure 6-3. Triangle Buffer 
(Cont Mode) 



Table 6-10. Triangle Buffer 
(Trigger Mode) 



Test Point 


Desired Results 


Gate Q1 4 


OVdc 


Source Q14 


+ 0.7V 


Base Q21 


— 5V 


Emitter Q15 


OVdc 



6.3.8 Comparator, Switch and Square Buffers 

Related information in this manual. 

Schematic: 01 03-00-1 1 1 6 Sheet 2. 

Circuit Description: Paragraphs 4.2.1 .6, 4.2.1 .7, and 
4.2.4. 1 . 

Set the controls as shown; then take the measure- 
ments as shown in figure 6-4. 

Control Settings 

Power Turn Off; then On 

Frequency knobs Both full cw 




Figure 6-4. Comparator, Switch and Square Buffer 



6.3.9 High Frequency Compensation 

Related information in this manual. 

Schematic: 0103-00-1 1 16 Sheet 2. 

Circuit Description: Paragraph 4. 2. 1.8. 

Calibration Procedure: Table 5-1 , Steps 6 and 25. 

Set the controls as shown, and then take the measure- 
ments as shown in tables 6-1 1 and 1 2. 
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Control 



Table 6-13. Control Lines (Continued) 



Settings 

Power Turn Off; then On 

Frequency knobs Both full cw 



Table 6-11. Low Frequency Check 



Test Point 


Desired Results 


U27-3 


OVdc 


U27-2 


OVdc 


U27-6 


+ 0.7Vdc 


Collector 05 


+ 1 0 Vdc 


Base 01 6 


-10 Vdc 


Emitter 06 


+ 1 0.7 Vdc 


Emitter 016 


-10.7 Vdc 



Table 6-12. High Frequency Compensation 
(1 1 MHz Range) 

Select the 1 1 MHz range. 



Test Point 


Desired Results 


U27-3 


- 5Vdc 


U27-6 


- 4.3 Vdc 


Collector Q5 


+ 1 1 .7 Vdc 


Base 01 6 


- 1 1 .7 Vdc 


Emitter 06 


+ 12.4 Vdc 


Emitter Q16 


- 1 1 .4 Vdc 



Related digital control logic. 

FR7 goes low on the 1 1 MHz range; 

FR7 remains high on all other ranges. 

6.3.10 Trigger Logic 

Related information in this manual. 

Schematic: 0103-00-1 116 Sheet 3. 

Circuit Description: Paragraph 4.2. 1.9. 

Table 6-1 3 lists the control lines related ot the trigger logic 
circuit. 



Table 6-13. Control Lines 



Control Line 


Description 


Trig In 


External trigger input signal. 


Man Trig 


Front panel manual trigger. Goes low 
when pushbutton is pressed. 



Contol Line 


Description 


MOO 


A control line from the mode control 
logic. T riggered Sweep, T rigger, and 
Gate modes: TTL high. Continuous, 
Sweep Set, and Sweep modes: TTL 
low. 


MCI 


A control line from the mode control 
logic. Gate, Continuous, and Sweep 
modes: TTL high. T rigger, Sweep Set, 
and Triggered Sweep modes: TTL 
low. 


KILL 


A control line from the function con- 
trol logic. This line goes low when the 
dc function is selected. The line 
remains high for all other functions. 


SWPRUN 


A control line from the trigger sweep 
logic. A low enables the RUN line, A 
high disables the RUN line. 


HFSQ 


TTL level square wave from the func- 
tion generator loop. 


LF 


A control line from the frequency 
range control logic. 11 MHz, 1.1 
MHZ, 110 kHz, 11 kHz ranges: TTL 
low; all other ranges: TTL high. 


TRIG 


A signal line which drives the trigger 
sweep logic. Its signal follows Trig In 
or Man Trig signals. 


RUN 


A control line that enables or disables 
the function generator loop. A TTL 
low tu ms the generator off, and a TTL 
high turns the generator on. 



6.3.1 1 Waveform Synthesizer 

Related information in this manual. 

Schematic: 01 03-00-1 116 Sheet 3. 

Circuit Description: Paragraph 4.2.2. 

Before troubleshooting the waveform synthesizer, 
review the circuit description (paragraph 4.2.2) and use 
the following hints. Remember the waveform synthesizer 
produces waveforms on the 1 .1 00 kHz and below ranges. 

1. Check the counter’s clock input: U15-11, U14-2, 
U10-2. EFC is always a TTL high. 

2. Verify the up/down counter’s data lines change with 
each clock pulse: U6-3, U14-14, U14-13, U14-12, 
U14-11, U10-14, U 1 0-1 3, U10-12, U10-11. 
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3. Verify the up/down control lines switch coincident 
with the positive and negative peaks: 1)17-1 1, U1 7-8, 
U 1 0-1 , 1)14-1 . 

4. Verify data lines from EPROM (1)9) change. Also 
verify correct waveform selection using FSO and 



FS1 . 

Function FSO FS1 

DC 0 0 

Sine 0 0 

Triangle 0 1 

Ramp Up 1 0 

Ramp Down 1 1 



5. Verify the data lines from the latch (U8) change. 

6. Check U7 pin 4 for the correct waveform. 

7. Check SYNTH (U5-16) for a low. 

6.3.12 Stabilizer 



Table 6-14. Trigger Sweep Logic (Continued) 



Control Line 


Description 


MC0 




From mode control, high during trig- 
ger, gate, and trig Sweep modes; low 
during Continuous, Sweep Set, and 
Sweep modes. 


6.3.14 


Square Selector 



Related information in this manual. 

Schematic: 01 03-00-1 1 1 6 Sheet 3. 

Circuit Description: Paragraph 4.2. 4.2. 

Set the controls as shown; then take the measurement 
as shown in table 6-1 5. 



Related information in this manual. 

Schematic: 01 03-00-1 1 1 5 Sheets 2 and 3. 

Circuit Description: Paragraph 4.2.3. 

The circuit description's text, tables, and figures con- 
tains the necessary information to troubleshoot the 
stabilizer circuit. 



Control 

Freq Range 
Frequency knobs 
Mode 



Settings 

As specified 
As desired 
Cont 



Table 6-1 5. Square Selector Measurements 



6.3.13 Trigger Sweep Logic 

Related information in this manual. 

Schematic: 01 03-00-1 1 1 5 Sheet 3. 

Circuit Description: Paragraph 4. 2. 3. 6. 

Table 6-1 4 lists the control lines used in the trigger sweep 
logic . 



Table 6-14. Trigger Sweep Logic 



Control Line 


Function 


Trig 


Trigger input, either manual or 
external trigger. 


SWPRUN 


Controls the function generator loop. 
A low enables the generator. A high 
disables the generator. 


UNSTAB 


Clocks in the TRIG signal . Originates 
from FRCFIG and is disabled except 
when the Up/Down counter (U8F) 
reaches a terminal count. 


SWP 


From mode control logic, Low during 
Cont, Trigger, and Gate modes; high 
during Sweep Set, Sweep, and Trig 
Sweep. 


CONT 


From mode control, high during Con- 
tinuous mode; low during all other 
modes. 



Frequency 

Range 


LF 

Control 

Line 


Square 

Source 


TTL SQ 
(Output) 


>1 1 .00 kHz 


Low 


HFSQ 

(Function 

Generator 

Loop) 


Square wave 
in phase HFSQ 


<11.00 kHz 


High 


U6-6 (LFSQ) 

(Waveform 

Synthesizer) 


Square wave 
in phase with 
LFSQ 



6.3.15 Square Shaper 

Related information in this manual. 

Schematic: 01 03-00-1 1 1 6 Sheet 3. 

Circuit Description: Paragraph 4.2. 4. 3. 

Calibration Procedure: Table 5-1 , Steps 29 through 31 . 



Set the controls as shown, and take the measurements 
shown in figure 6-5. 



Control 

Power 

Frequency knobs 

Function 

Mode 



Settings 

Turn Off; then On 
Both full cw 
li (Square) 

Cont 
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Figure 6-5. Square Shaper 



6.3.16 Sine Converter 

Related information in this manual. 

Schematic: 01 03-00-1 1 1 6 Sheet 3. 

Circuit Description: Paragraph 4. 2.4.4. 

Calibration Procedure: Table 5-1, Step 17. 

Set the controls as shown, and take the waveform 
measurements as shown in figure 6-6. 



Control 



Settings 



Frequency knobs 
Freq Range 
Mode 
Function 



As desired 
>11.00 kHz 
Cont 
% (Sine) 



NOTE 

Time symmetry and dc offset of triangle 
affects the sine distortion; refer to the calibra- 
tion procedure, steps 12 to 15. 

On the 1 .1 00 kHz range and below, the waveform syn- 
thesizer creates the sine wave. Thus, the sine converter 
has no affect on the lower five frequency ranges. 

6.3.17 Function Selector 

Related information in this manual. 

Schematic: 0103-00-1116 Sheet 3. 

Circuit Description: Paragraph 4. 2. 4. 5. 

The function selector, which consists of four switches, 
routes the various functions to the preamplifier; only one 
switch will be closed at a time. Table 6-1 6 describes the 
function selector control lines. A low logic level closes 
the respective switch. All control lines originate at the 
function control logic circuit. 

Table 6-1 6. Function Selector Control Lines 



Control Line 


Description 


SYNTH 


At frequencies below the 1 1 .00 kHz 
range, selects signals from wave- 
form synthesizer. 


SQR 


At frequencies on or above 1 1 .00 kHz 
range, selects square wave. 




SIN 

BASE 

Q28 



,TTL LOW 



~ + 4V 



SIN SWITCH SHORTED 

U5-10, 11 



Figure 6-6. Sine Converter 
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Table 6-16. 


Function Selector Control Lines 
(Continued) 


Control Line 


Description 


TRI 


At frequencies above on or 1 1 .00 kHz 




range, selects triangle wave. 


SIN 


At frequencies on or above 1 1 .00 kHz 




range, selects sine wave. 



6.3.18 Preamplifier 

Related information in this manual. 

Schematic: 01 03-00-1 1 1 6 Sheet 4. 

Circuit Description: Paragraph 4. 2. 4. 6. 

Calibration Procedure: Table 5-1 , Step 26. 

DC Problems 

Set the controls as shown; then perform the checks in 
table 6-17. 



Control 


Settings 


Function 


(DC) 


DC Offset 


Off 


Table 6-17. Preamplifier 


Test Point 


Desired Results 


U25 pin 14 


0 ± ,02Vdc 


El 


0 ± ,05Vdc 



Table 6-18. Output Amplifier 



Test Point 


Desired Results 


Junction R1 79 and R1 80 


~0Vdc 


Junction R1 66 and R1 90 


~0Vdc 


P5 pin B8 


OVdc 


Junction R172 and R169 


+ 1 4 Vdc 


Junction R192 and R169 


- 1 4 Vdc 


Across R165 


14.3 Vdc 


Across R171 


1 .5 Vdc 


U26 pin 10 


+ 12.8 Vdc 


U26 pin 13 


+ 12.8 Vdc 


U26 pin 7 


+ 5.7 Vdc 



6.3.20 Attenuator 

Related information in this manual. 

Schematic: 0103-00-1 116 Sheet 4. 

Circuit Description: Paragraph 4. 2.4. 8. 

Calibration Procedure: Table 5-1 , Step 38. 

Set the controls as shown; then take the waveform 
measurements. Refer to figure 6-7. 

Control Settings 

Power Turn Off; then On 

D.C. Offset Off 

Amplitude Full cw 

Terminate the Function Out ( - 20 dB) with 50Q load. 



Function Problems 

Set the controls as shown, and measure the waveform 
at El : ± 2V sine wave. 

Control 

Power 
D.C. Offset 
Amplitude 

6.3.19 Output Amplifier 

Related information in this manual. 

Schematic; 01 03-00-1 1 1 6 Sheet 4. 

Circuit Description: Paragraph 4. 2.4.7. 

Calibration Procedure: Table 5-1 , Step 9. 

Set the controls as shown; then take the waveform 
measurements. Refer to table 6-18. 

Control Settings 

Function DC 

D.C. Offset Off 




Figure 6-7. Attenuator 



6.3.21 Output Protection 

Related information in this manual. 

Schematic: 01 03-00-1 1 1 6 Sheet 4. 

Circuit Description: Paragraph 4. 2.4. 9. 

Set the controls as shown; make the following checks. 



Settings 

Turn Off; then On 
Off 

Full cw 
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Control 

Power 
Amplitude 
D.C. Offset 



Settings 

Turn Off; then On 

Full cw 

Off 



Note 

Power must be turned off before checking 
fuses and diodes. 

Check fuses (FI , F2) if there is no output at the Function 
Out (50Q) BNC. Check for shorted diodes (CR50, CR51 , 
CR2, CR3) if the fuses are ok. Check fuses (F3, F4) if there 
is no output at the Function Out (-20 dB) BNC. 

6.3.22 Pushbutton Interface 

Related information in this manual. 

Schematic: 01 03-00-1 1 1 5 Sheet 1 . 

Circuit Description; Paragraph 4.2.5. 

Check the pushbutton interface circuit by pressing the 
appropriate front panel pushbutton and making the 
checks: refer to table 6-1 9. 

Table 6-19. Pushbutton Interface 



Pushbutton 


Logic 

Level 

(TTL) 


Interface 


Logic 

Level 

(TTL) 


Control 

Line 


Trigger 


high 


U3G-8 


low 


MAN TRIG 


Stab 


low 


U3G-2 


high 


STABPB 


Function — 


' low 


U2G-8 


high 


FUNCDN 


Function -*• 


low 


U2G-6 


high 


FUNCUP 


Mode 


low 


U2G-10 


high 


MODDN 


Mode — 


low 


U2G-12 


high 


MODUP 


Freq Range *- 


low 


U2G-2 


high 


FRDN 


Freq Range -* 


low 


U2G-4 


high 


FRUP 


Swp Time 


high 


U3G-10 


low 


SWPSPD 


Lin/Log 


low 


U3G-6 


high 


LIN/LOG 



6.3.23 Power-On Reset 

Related information in this manual. 

Schematic: 01 03-00-1 1 1 5 Sheet 1 . 

Circuit Description: Paragraph 4.2.6.I. 

Turn the power off . Wait about one minute; then turn the 
power on. Take the waveform measurements as shown 
in figure 6-8 as power is being turned on. 




POWER ON 

Figure 6-8. Power-On Reset 



6.3.24 Mode Control 

Related information in this manual. 

Schematic: 01 03-00-1 1 1 5 Sheet 2. 

Circuit Description: Paragraph 4.2.6.2. 

Set the instrument to the desired mode. Compare the 
logic levels as shown in table 6-20. 

6.3.25 Misc Control 

Related information in this manual 
Schematic: 01 03-00-1 115 Sheet 2. 



Table 6-20. Mode Control Truth Table 




1 Power-On Reset mode 

2 Assumes EFC= 1 









Table 6-21. Frequency Range Control 



Max 

(Hz) 


U6E 


LF 




FR4 


FR5 


FR6 




DDP1 


DDP2 




DMHz 


DK 


DHz 


DmHz 


Actual 

Gen 

Freq 


QD 


QC 


QB 


QA 




FR7 


DDP3 


1 1 ,00M 


1 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


1 


1 


1 


0 


0 


1 


11 M 


1.100M 


1 


0 


0 


0 


0 


0 


0 


0 


1 


1 


1 


0 


1 


1 


0 


0 


1 


1.1 M 


110.0k 


0 


1 


1 


1 


0 


1 


0 


1 


0 


1 


0 


0 


0 


0 


1 


1 


1 


110k 


11.00k(1) 


0 


1 


1 


0 


0 


1 


1 


0 


0 


1 


0 


1 


1 


0 




1 


1 


11k 


1.100k 


0 


1 


0 


1 


1 


1 


0 


0 


1 


1 


1 


0 


1 


0 




1 


1 


1 .1 M 


110.0k 


0 


1 


0 


0 


1 




0 


1 


0 


1 


0 


0 


0 


0 




1 


1 


110k 


11.00 


0 


0 


1 


1 


1 




0 


0 


1 


1 


0 


1 


1 


0 


0 


1 


1 


1.1M 


1.100 


0 


0 


1 


0 


1 




0 




0 


1 


1 


0 


1 


0 


0 


1 


1 


110k 


110.0m 


0 


0 


0 


1 


1 




1 




0 


1 


0 


0 


0 


0 


0 


0 


0 


11k 



Note 



1 Power-On Reset mode. 



Circuit Description: Paragraph 4. 2. 6. 3. 

The circuit description’s text contains the necessary in- 
formation to troubleshoot the misc circuit. 

6.3.26 Frequency Range Control 

Related information in this manual. 

Schematic: 01 03-00-1 1 1 5 Sheet 2. 

Circuit Description: Paragraph 4. 2. 6.4. 

Set the instrument to the desired frequency range and 
check the logic level as shown in table 6-21. 



6.3.27 Function Control 

Related information in this manual. 

Schematic: 01 03-00-1 1 1 5 Sheet 2. 

Circuit Description: Paragraph 4.2.6. 5. 

Set the controls as shown and check the logic levels as 
shown in table 6-22. 

Control Settings 

Freq Range 11.00 kHz 

Function As needed 



Table 6-22. Function Control 





U5D 


















■ 






Function 
































QD 


QC 


QB 


QA 






SIN 


TRI 


SYNTH 










XI 


DC 


0 


0 


1 


1 


0 


0 


1 


1 


1 


1 


1 


1 


0 


1 


1 


Sine 


0 


0 


1 


0 


0 


0 


0 


1 


0 


1 


1 


0 


1 


1 


1 


Square 


0 


0 


0 


1 


0 


0 


1 


1 


1 


1 


0 


1 


1 


1 


1 


Triangle 


0 


0 


0 


0 


0 


1 


1 


0 


0 


0 


1 


1 


1 


1 


1 


Ramp Up 


1 


1 


1 


1 


1 


0 


1 


1 


0 


1 


1 


1 


1 


1 


0 


Ramp Dn 


1 


1 


1 


0 


1 


1 


1 


1 


0 


1 


1 


1 


1 


0 


1 



Notes 

1 For this table LF = 0. 

2 LF = 1 for Ramp Up and Ramp Down. 

3 If LF= 1 (high) then SIN and TRI always high and SYNTH always low. 

4 Power-On Reset condition, except SIN high and SY-NTH low. 
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6.3.28 Display 

Related information in this manual. 

Schematic: 01 03-00-1 1 1 7. 

Circuit Description: Paragraph 4.2.7. 

Figure 6-3 illustrates a typical display segment while 
table 6-23 identifies the annunciators and thier control 
lines. The voltage between the control line and BL must 
be 5Vrms. 



B 



C 



Figure 6-9. Typical Digit Segment Assignments 




6.3.29 Power Supply 

Related information in this manual. 

Schematic: 01 03-00-1 1 1 3. 

Circuit Description: Paragraph 4.2.8. 

Calibration Procedure: Table 5-1 , steps 1 through 4. 

1 . For fuse replacement, refer to paragraph 2.2.3. 

2. To determine a faulty power supply, check for the 

voltages given in table 6-24. 

3. If the pass devices' input tests bad, remove power 

and connector J3. Check for: 

(a) Blown fuse. 

(b) Shorted or open diodes (CR1 , CR2). 

(c) Shorted or open capacitors (C2, C3, C4, C5, Cl 0, 
Cl 1) at the input the pass devices. 

(d) Short between the pass devices’ metal mounting 
tab and chassis ground. 

(e) Bad transformer. 

4. If the regulators input is good, remove power and 

connectors J4 and J5. Check for: 

(a) Shorted capacitors at the regulator’s output. 

(b) Short between pass devices’ mounting tab and 
chassis ground. 

(c) Excessive loading by board circuits; to verify, 
disconnect by removing either J4 or J5. 

(d) Check + 1 5V and - 1 5V pass devices for normal 
transistor operation. 

(e) If all of the above conditions appear normal, 
replace the voltage regulator; VR1 for + 5V and 
VR2 for + 15V and -15V. 



Table 6-23. Display Control Lines 



Display 


Control Line 


1st Digit 


1 B/C 


2nd Digit 


2A, 2B, 2C, 2D, 2E, 
2F, 2G 


3rd Digit 


3A, 3B, 3C, 3D, 3E, 
3F, 3G 


4th Digit 


4A, 4B, 4C, 4D, 4E, 
4F, 4G 


k 


K 


Hz 


Hz 


MHz 


MHz 


mHz 


mHz 


Stab On 


XI 


Stab Off 


X2 


Gate Mode 


Z1 


Trig Mode 


Z2 


Cont Mode 


Z3 


DC Function 


Z7 


Sine Function 


Z8 


Square Function 


Z9 


Triangle Func 


Z10 


Ramp Up 


Z11 


Ramp Down 


Z12 


1 st Dec Pt 


DPI 


2nd Dec Pt 


DP2 


3rd Dec Pt 


DP3 


Lin 


X3 


Log 


X4 


.01 Swp 


X5 


.1 Swp 


X6 


1 Swp 


X7 


10 Swp 


X8 

. 



6.4 TROUBLESHOOTING INDIVIDUAL COMPONENTS 

6.4.1 Transistor 

1 . . A transistor is defective if more than 1 V is measu red 

across its base-emitter junction in the forward 
direction. 

2. A transistor, when used as a switch, may have a few 
volts reverse bias voltage across the base-emitter 
junction. 

3. If the collector an emitter voltages are the same , but 
the base emitter voltage is less than 500 mV forward 
voltage or reversed bias, the transistor is defective. 

4. In a transistor differential pair (common emitter 
stages), either their base voltages are the same in 
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Table 6-24. Power Supply 



Supply 


Voltage 

Tolerance 


Test 

Point 


Maximum Input 
Ripple 


Test 

Point 


Maximum Output 
Ripple 


Test 

Point 


+ 15V 


± 350 mV 


C7 


3Vac 


C2 


0.02Vac 


C7 


-15V 


± 350 mV 


C8 


3Vac 


C3 


0.02Vac 


C8 


+ 5V 


± 250 mV 


Cl 2 


3Vac 


CIO 


0.02Vac 


Cl 2 



normal operating condition, or the one with less for- 
ward voltage across its base-emitter junction should 
be off (no collector current); otherwise one of the 
transistors is defective. 

6.4.2 Diode 

A diode (except a zener) is defective if there is greater 

than IV (typically 0.7V) forward voltage across it. 

6.4.3 Operational Amplifier 

1 . Generally the “ + ” and “ - ” inputs of an operational 
amplifier will have less than 1 5 mV voltage difference 
when operating under normal conditions. 

2. When the output of the ampl if ier is connected to the 
“ - ” input (voltage follower connection), the output 
should be the same voltage as the " + ” input 
voltage; otherwise, the operation amplifier is 
defective. 

3. If the output voltage stays at maximum positive, the 
“ + ” input voltage should be more positive than 



“ - ” input voltage, or vice versa; otherwise, the 
operational amplifier is defective. 

6.4.4 FET Transistor 

1 . No measurable gate current should be drawn by the 
gate of an FET transistor. If so, the transistor is defec- 
tive. Gate-to-source voltage is always reverse biased 
under a normal operating condition; e.g., the source 
voltage is more positive than the gate voltage for 
2N5485 and the source voltage is more negative 
than gate voltage for a 2N5462. Otherwise, the FET 
is defective. 

6.4.5 Capacitor 

1 . Shorted capacitors have 0V across their terminals. 

2. Open capacitors can be located (but not always) by 
using a good capacitor connected in parallel with 
the capacitor under test and observing the resulting 
effect. 

3. Leaky capacitors will often have a decreased 
voltage across their terminals. 
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SECTION 
PARTS LIST AND SCHEMATICS 



7.1 DRAWINGS 

The foliowing assembly drawings (with pans lists) and 
schematics are in the arrangement shown beiow. 
Special-order and option drawings, if any, will follow 
these standard drawings. 

7.2 ERRATA 

Under Wavetek’s product improvement program, the 
latest electronic designs and circuits are incorporated 
into each Wavetek instrument as quickly as development 
and testing permit. Because of the time needed to com- 
pose and print instruction manuals, it is not always possi- 
ble to include the most recent changes in the initial 



printing. Whenever this occurs, errata pages are pre- 
pared to summarize the changes made and are inserted 
inside the shipping carton. If no such pages exist, the 
manual is correct as printed. 

7.3 ORDERING PARTS 

When ordering spare parts, piease specify part number, 
circuit reference, and unit serial number. 

NOTE 

An assembly drawing number is not 
necessarily the assembly part number. 
However, the assembly parts list number is 
the assembly part number. 



DRAWING 



DRAWING NUMBER 



Model 22 Assembly Drawing and Parts List 
Instrument Outline Drawing 
Instrument Schematic 



1000 - 00-1121 
0002 - 00-1 1 1 1 
0004-00-1 1 1 1 



Stabilizer Control Board Schematic 
Stabilizer Control Board Assembly 
Stabilizer Control Board Parts Lis: 



0103-00-1115 
1 1 00-00-1 1 23 
1100-00-1123 



Waveform Generator Board Schematic 
Waveform Generator Board Assembly 
Waveform Generator Board Pans Us? 



01 03-00-1 1 1 6 
1 1 03-00-1 1 24 
1 1 00-00-1 1 24 



Front Panei Assembly and Paris List 

Display Schematic 

Display Assembly and Parts List 



1101 - 00-1122 
0103-00-1117 
1 208-00-1 1 1 7 



Power Supply Schematic 
Power Supply Assembly and Parts List 
Power Supply Board Assembly and Parts List 
AC Primary Board Assembly and Parts List 



0103-00-1113 
1101-00-1113 
1 208-00-1 1 1 8 
1208-00-1119 
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this document contains proprietary infor- 
mation AND DESIGN RIGHTS BELONGING TO 
WAVETEK AND MAY NOT 8E REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION OPERATION. ANO 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 
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REFERENCE DESIGNATORS 


PART DESCRIPTION 


OR IG-MFGR-P ART-NO 


MFGR 


WAVETEK NO. 


QTY/PT 


r 

j. 


REFERENCE DESIGNATORS 


PART DESCRIPTION 


OR I (i-MFGR -PART-NO 


MFGR 


WAVETEK NO. 


QTY/PT 


NONE 




SCHEMATIC. WAVE/GEN 


0103-00- 


-1116 


WVTK 


0103-00-1116 


1 














1509-90-0063 
















I C43 


CAP, MET 


C31A472F 


B1SH0 


1 


R42 


1 


RES. NETWORK. 2 2K OHM 


4116R-001-2. 2K i 


BOURN 


128. 2223 


1 




POLY, . 0047MFD, 50V. +-1 














IX X8 












1 


’/. AXIAL 












\ C24 C25 C31 




CAP. CER. 5PF . IKV 


DD— 050 




CRL 


1500-00-501 1 


3 




1 


WAVEFORM GEN BD 


21-1116 




WVTK 


1700-00-1116 


1 


! Ci CIO C 109 C 1 4 C2 


i 


CAP, CER. 100PF. IKV 


DD-101 




CRL 


1500-01-0111 


5 




Jll J12 J13 J14 J15 


J16 j 


CONN, BNC < PC ) 


227161- 


1 


AMP 


2100-01-0019 


6 


| C 105 C44T C46 C47 C48 C51 ! 


CAP, CER. . 001UF, IKV 


DD- 1 02 




CRL 


1500-01-021 1 


9 




2 


SKT , IC, 14 PIN 


DILF14P 


-1 OBT 


BURND 


2100-03-0066 


1 


C55 CS7 C62 


















3 


SOCKET, MINISERT 


75060-012 j 


BERG 


2100-03-0076 


8 


| C75 




CAP CER MON 01MF 


CAC02Z5U103Z100A 


CORNG 


1500-01-0310 


1 














2100-05-0053 






j 50V, AXIAL 














J10 


CONN. HEADER, 14 PIN 


C A -D 1 4R SP 1 00-230-090 


CA 


1 




















2X7 












I C101 C 103 C 104 C 106 
Cl 5 C 17 C1B C 19 C20 


CU CIS 
C21 C2J 


1 CAP. CER. MON, . IMF, 50V, 
! AXIAL 


CAC03Z5U104Z050A 


CORNG 


1500-01-0405 


61 




FI F2 F3 F4 


FUSE, 1/2A. 125V<PC > 


255. 500 




LITFU 


2400-05-0035 


4 


C23 C26 C27 C29 C3 C30 C32 
! C34 C35 C36 C37 C4 C49 C5 
















4 


HEAT SINK 


207 




WAKE 


2800-11-0001 


2 


C52 C53 C54 C56 C58 
1 C61 C63 C64 C65 C66 


C6 C60 
C67 C6J 
















5 


TRANS IPAD 


333-125 


-NY 


BLINN 


2800-11-0017 1 


2 


! C69 C7 C70 C71 C76 C77 C8 

C81 C83 CE6 CB8 C89 C90 C9 
















6 


MOUSETAIL 


2829-75 


-2 


RUBTK 


2800-12-0005 


1 


1 C92 093 C95 C96 C97 


C99 
















R 1 1 R13 R 1 57 R3B 


POT. TOP TRIM, 20T, lOOK 


68WR100K 


BECK 


4609-90-0001 


4 


C85 




CAP. CER, 150PF, 1KV 


DD-151 




CRL 


1500-01-5111 


1 




R 103 R31 


POT, TOP TRIM, 20T. 10K 


68WR10K 


BECK 


4609-90-0002 


2 


! C94 C98 




CAP. CER. 1. 5PF , 1KV 


NCD1. 5PF 1 KVK750-CR 


NIC 


1500-01-5507 


2 














4609-90-0004 


















R80 


POT, TOP TRIM. 20T, 2K 


6BWR2K 




BECK 


1 


! C78 




CAP, CER, . 0022, 1KV 


DD-222SLL 


CRL 


1500-02-2201 


1 




R 1 R 1 42 R 1 47 


POT, TOP TRIM, 20T, 5K 


68WR5K 




BECK 


4609-90-0013 


3 


| C80 




CAP CER MON 2 7PF 50V 


CCD2R7DNP0 


ARCO 


1500-02-7505 


j 1 




R121 R126 R l 46 R20 


POT, TOP TRIM, 20T, 200 


6BWR20C 




BECK 


4609-90-0020 


4 
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REFERENCE DESIGNATORS 


PART DESCRIPTION 


OR I G— MFGR -PART— NC 


MFGR 


WAVETEK NO 


QTY/PT 


R 1 53 R34 




RES, MF, 1/BW, IX. 13. 7K 


RN55D- 13721 


TRW 


4701-03-1372 


2 


R 131 R135 R171 R177 




RES, MF, 1/8W, IX, 150 


RN55D— 1 50QF- 


TRW 


4701-03-1500 


4 


R 176 




RES, MF, 1/8W, IX. 1. 5K 


RN55D- 1 50 1 1 


TRW 


4701-03-1501 


1 


R155 




RES, MF, 1/8W, IX, 15K 


RN55D-1 5021 


TRW 


4701-03-1502 


1 


R56 




RES. MF, 1/8W, IX, 15. 8K 


RN55D-1582F 


TRW 


4701-03-1582 


1 


R 183 R71 




RES, MF, 1/8W, IX. 1. 78K 


RN55D-1781F 


TRW 


4701-03-1781 


2 


R203 




RES, MF. 1/8W, IX, 178K 


RN55D-1783F 


TRW 


4701-03-1783 


1 


R120 




RES, MF, 1/BW, IX. 182 


RN55D— 1820F 


TRW 


4701-03-1820 


1 


R 1 41 R24 R65 R68 




RES, MF, 1/8W, IX, 2K 


RN55D-200 1 F 


TRW 


4701-03-2001 


4 


R 109 R 1 13 R117 




RES, MF, 1 /8W, IX, 2GK 


RN35D-2002F 


TRW 


4701-03-2002 


3 


R194 R201 




RES, MF, 1/8W, IX, 21. 5 


RN55D— 21R5F 


TRW 


4701-03-2159 


2 


R 159 




RES, MF, 1/8N, IX, 221 


RN55D— 22 1 OF 


TRW 


4701-03-2210 


1 


R 1 10 R115 R118 R202 
R205 R40 R44 R45 


R204 


RES, MF. 1 /8W, IX, 2. 21K 


RN55D-221 IF 


TRW 


4701-03-2211 


9 


R 166 R 198 R 1 99 R35 




RES, MF, 1/8W, IX, 249 


RN55D-2490F 


TRW 


4701-03-2490 


4 


R 139 R140 R 1 48 R149 
R 17 R25 R50 R90 


R15 R1 


> RES, MF, 1/BW, IX, 2. 49K 


RN55D-2491F 


TRW 


4701-03-2491 


10 


R133 R138 R 169 R32T 




RES, MF, 1/SW, IX, 24 9K 


RN55D-2492F 


TRW 


4701-03-2492 


4 


| 

Wavetek 


TITLE 

PCA 


WAVEFORM GEN 


ASSEMBLY NO. 


1100- 


00-1124 


REV 

M 



FARTS LIST 



REFERENCE DESIGNATORS 


PART DESCRIPTION 


OR I G-MF GR -P A R T -NO 


MFGR 


WAVETEK NO. 


QTY/PT 


CllOT 


CAP, CER. 33PF, 1KV 


DD-330 LONG LEAD 


CRL 


1500-03-3001 


1 


1 

C59T 


CAP. CER, 33PF, IKV 


D0-33O 


CRL 


1500-03-3011 


1 


| C 107 


CAP, CER, 330PF, IKV 


DD-331 


CRL 


1500-03-3111 


1 


Cl* C2B C9 


CAP. CER. 470PF, IKV 


DD-471 


CRL 


1500-04-711 1 


3 


i C 13 


CAP. CER, 56PF, IKV 


DD— 560 


CRL 


1500-05-6001 


1 


CB2 


CAP, CER, B2PF, IKV 


DD-B20 


CRL 


1500-08-2011 


1 


C33 C42 


CAP, MICA, 330PF, 500V 


DM1 5-331 J 


ARCO 


1 500-13-3100 


2 


C41T 


CAP, MICA, 82PF. 500V 


DM15-820J 


ARCO 


1500-18-2000 


1 


C79 C84 


CAP, ELECT. 10MF/25V 
RADIAL LEAD. SP 10 


NRE 10/63 


NIC 


1500-31-0002 


2 


C100 C 102 C 73 C74 


CAP, ELECT, 100MF . 35V 
RADIAL LEAD, SP 20 


NRE101M35V8X 1 1 


NIC 


1500-31-0102 


4 


| C72 


CAP. ELECT. 47MF, 50V 
RADIAL LEAD, SP . 20 


ULB1 J470M 


NICH 


1500-34-7003 


1 


C38 


CAP, VAR, 3. 5-13PF , 
250V 


7S-TRIK0-02 3 5/13PF 


TRIKO 


1500-51-3000 


1 


j C40 


CAP, VAR, 7-35PF 250V 


7S-TRIK0-02 7/35 PF 


TRIKO 


1500-53-5000 


1 


C45 


CAP, MET 

POLY, 047MFD, 50V. +-17. 
AXIAL 


C31A473F 


BISHO 


1509-90-0062 


1 


Wavetek T p C L | 


WAVEFORM GEN 
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REV 

M 
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REFERENCE DESIGNATORS 


— 1 

PART DESCRIPTION 1 


OR I Q-MFGR-PART-NO 


MFGR 


WAVETEK NO 


QTY/PT 




REFERENCE DESIGNATORS 


PART DESCRIPTION 


OR I G-MFGR -PART-NO 


MFGR 


WAVETEK NO. 


QTY/PT 


R 132 R137 R151 R184 


R36 RB< 


— 
POT, 20T. TOP TRIM. 


6BWR5O0 




BECK 


4609-90-0023 


6 


i 


R37 


RES, MF, 1/8W, IX, 27 4K 


RN55D-2742F 


TRW 


4701-03-2742 


1 


















R 1 34 R181 


RES, MF, 1/8W, IX, 27. 4 


RN53D-27R4F 


TRW 


4701-03-2749 


2 


R57 R59 R60 R74 R78 




RES. C. 1/2W, 5X, 4 7 


RC-1/2- 


4R7J 


STKPL 


4700-25-0479 


5 


R53 R54 


RES, MF, 1/8W. IX, 2 87K 


RN55D-2871F 


TRW 


4701-03-2871 


2 


R14 




RES, C, 1/2W, 5%. 1M 


RC-1/2- 


105J 


STKPL 


4700-25-1004 


1 


R 1 54 R30 R91 


RES, MF, 1/8W, 17., 3. OIK 


RN55D-301 IF 


TRW 


4701-03-3011 


3 


R L 19 R170 R191 R58 R61 R72 
1 R75 R93 


RES. MF, 1/8W, IX, 100 


RN55D-1000F 


TRW 


4701-03-1000 


a 




R63 R92 R97 


RES, MF, 1/BW, IX. 332 


RN55D-3320F 


TRW 


4701-03-3320 


3 


| R 102 R 1 60 R 161 R206 


R77 R8 


RES, MF. 1/BW. IX, IK 


RN53D— 1001F 


TRW 


4701-03-1001 


6 




R165 


RES, MF. l/BW, IX. 3. 32K 


RN55D-3321F 


TRW 


4701-03-3321 


1 


R 125 R150 R156 R18 R190 R2 


RES, MF, 1/8W, IX, 10K 


RN53D-1002F 


TRW 


4701-03-1002 


11 


R 130 R136 


RES, MF, 1/8W, IX, 33. 2K 


RN55D-3322F 


TRW 


4701-03-3322 


2 


R4 1 R79 R82 R83 R99 
















R66 R69 R87 


RES, MF. 1/8W, IX, 33 2 


RN55D— 33R2F 


TRW 


4701-03-3329 


3 


R 1 58 




RES, MF. 1/8W. 17.. 100K 


RN55D- 1O03F 


TRW 


4701-03-1003 


1 


R70 


RES, MF, 1/8W, IX, 392 


RN55D-3920F 


TRW 


4701-03-3920 


1 1 


| RIO R39 




RES, MF, 1/8W, IX, 1M 


RN55D-1004F 


TRW 


4701-03-1004 


2 


R 163 


RES, MF, 1/8W, IX. 42. 2 


RN55D— 42R2F 


TRW 


4701-03-4229 


, 


1 R 100 R175 R178 R179 

1 R 195 R62 R73 


R 180 


RES. MF, 1/BW, IX, 10 


5043ED 1 OR 1 OOF 


MEPCO 


4701-03-1009 


B 




R96 


RES, MF, 1/8W. IX, 4. 32K 


RN55D-4321F 


TRW 


4701-03-4321 


1 


R95 




RES. MF, 1/0W, IX. 10. 5K 


RN55D-1052F 


TRW 


4701-03-1052 


1 




R 104 R123 R127 R76 


RES, MF, 1/8W, 17., 4. 64K 


RN55D-4641F 


TRW 


4701-03-4641 


4 


R 168 R94 




RES, MF, 1/8W, IX, 1. IK 


RN55D— 1 10 IF 


TRW 


4701-03-1101 


2 




R23 


RES, MF. 1/8W, 17., 46 4K 


RN55D-4642F 


TRW 


4701-03-4642 


1 


R 1 93 




RES. MF. 1/8W, IX, 121 


RN55D-I210F 


TRW 


4701-03-1210 


1 




R12 


RES. MF. 1/8W. 17., 4 75K 


RNSSD-d 


75 IF 


TRW 


4701-03-4751 


1 


R 167 R84 




RES, MF, 1/BW. IX, 1. 21K 


RN53C-1211F 


TRW 


4701-03-1211 


2 




R33 


RES, MF, 1/8. IX, 499 


RN55D-4'3=0F 


TRW 


4701-03-4990 


1 


R143 R145 




RES, MF, 1/8U, 17., 12. IK 


RN55D-1212F 


TRW 


4701-03-1212 


2 




R 144 R173 R28 R3 R4 


R52 R7 


RES. MF, 1/8W, IX, 4 99K 


RN55D-4 


'--.A If 


TRW 


4701-03-4991 


10 


















R85 R9 R98 
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REFERENCE DESIGNATORS 


PART DESCRIPTION 




OR IG-MFGR -PART-NO 


MFGR 


WAVETEK NO 


GTY/PT 


R182T R 185 


RES, MF. 1/8W. 17.. 51. 1 




RN55D-51R1F 


TRW 


4701-03-5119 


2 


R200 


RES- Mt-. 1/8U, 17.. 54. 9 


RN55D-54R9F 


TRW 


4701-03-5499 


1 


R174 


RES. MF. 1/8W. 17., 56. 2 


RN55D-56R2F 


TRW 


4701-03-5629 


1 


R 162 


RES- KF 1 /8N, 1 X, 576 


RN55D-5760F 


TRW 


4701-03-5760 


1 


R26 


RES. *<F, 1/8UI. L \, 604 


RN55D-6040F 


TRW 


4701-03-6040 


1 


R64 


RES, MR. 1/8W. 17., 6 19K 


RN55D-6191F 


TRW 


4701-03-6191 


1 


R 129 


RES. t'F, 1/8W. 17., 681 


RN55D-6810F 


TRW 


4701-03-6810 


1 


R152 


RES, MF, 1/8W- 17., 6 81K 


RM55D-681 IF 


TRW 


4701-03-6811 


1 


R124 R 128 R55 R88 


RES, MF, 1/BW, IX, 6. 98K 


RN55D-6981F 


TRW 


4701-03-6981 


4 


R 106 R107 R29 R5 R6 R8 


RES, MF, 1/8W, 17., 7. 5K 


RN55D-7501F 


TRW 


4701-03-7501 


6 


R 172 R192 


RES, MF, 1/8W, 17., 825 


RN55D-8250F 


TRW 


4701-03-8250 


2 


R51 


RES, MF, 1/SW, 17, 8 25K 


RN55D-8251F 


TRW 


4701-03-8251 


1 


R10B R112 R 1 16 


RES, MF. 1/8W, 17., 90. 9 


RN55D-90R9F 


TRW 


4701-03-9099 


3 


R101 


RES, KF. 1/4W, 17., IK 


RN60D1001F 


TRW 


4701-13-1001 


1 


R186 


RES. MF, 1/4W, IX. 1. 2 IK 


RN60D-121 IF 


TRW 


4701-13-1211 


1 


R67 


RES, MF, 1/4W. IX, 499 
— 


RN60D4990F 


TRW 


4701-13-4990 


1 



VAvetek 

PARTS LIST 



TITLE 

PCA, WAVEFORM GEN 



ASSEMBLY NO. 1100-00-1124 



REFERENCE DESIGNATORS 



PART DESCRIPTION 



CR18 CR36 CR37 CR39 DR3S 

CR14 CR1S CR2 CR20 CR21 CR$ 
CR31 CR32 CR33 CR34 CR35 
CR40 CR41 CR42 CR43 CR46 
CR47 CR5 CR/ CRB CR9 

CR16 CR19 



012 015 018 G19 Q20 029 08 
01 016 021 033 Q3S 04 05 

022 023 024 025 026 030 Q6 



014 017 

010 Oil 013 027 Q28 032 09 



DIODE 1N4148 
COMPUTER, G/P, 75V, 2O0M 
A, SWITCHING 



DIODE 5082-2811 
SCHOTTKY. 15V, 2CMA 



TRANS 2N2219A NPN 
GENERAL PURPOSE TO-5 



TRANS 2N2905A PNP 
GENERAL PURPOSE TO-5 



TRANS, NPN, TO-92 



TRANS 2N3904 NPN 
GENERAL PURPOSE TO-92 



TRANS 2N3906 PNP 
GENERAL PURPOSE TO-92 



TRANS, P-CHANNEL 
JFETS 



TRANS- N-CHANNEL JFETS 



TRANS 2N5771 PNP 
SWITCH TO-92 



THERMISTER 



OR IG-MFGR -PART-NO 



5082-2811 

2N2219A 

2N2905A 

2N3563 

2N3904 



2N5485 

2N5771 



VvAvetek 

PARTS LIST 



TITLE 

PCA, WAVEFORM GEN 



FAIR 

FAIR 



MOT 

NSC 

MCI 



WAVETEK NO. 



4807-02-6666 

4809-02-2811 

4901-02-2191 

4901-02-9051 

4901-03-5630 

4901-03-9040 

4901-03-9060 

4901-05-4620 

4901-05-4850 

4901-05-7710 

5300-00-0011 
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REFERENCE DESIGNATORS 


PART DESCRIPTION 


OR IG-MFGR -PART-NO 


MFGR 


WAVETEK NO. 


GTY/PT 




REFERENCE DESIGNATORS 


PART DESCRIPTION 


OR I G-MFGR -P AR T-NO 


MFGR 


WAVETEK NO. 


QTY/PT 


R 196 R197 


RES, MF, 1W, IX, 100 


RN70D— 1000F 


TRW 


4701-33-1000 


2 


















R 105 Rill R114 


RES, MF, 1/4W, IX, 10M 


CC1005F 


AB 


4799-00-0056 


3 




W1 


CABLE, FLEX CIRCUIT 


1-86947-9 


AMP 


6001-60-0005 


1 


CR4 


DIODE, ZENER. 5. IV, 57. 


1N751A 




FAIR 


4801-01-0751 






U7 


DAC, 83 IT HI -SPEED 


DAC-OBEG 


AMD 


7000-00-0800 


1 




TOL, 500MW, G/B, 
IN751A 












U1 
































OP AMP, ENHANCED 


TL054CN 


T I 


7000-00-5400 




CR44 CR45 


DIODE, ZENER, 6.8V 


1N754A 




MOT 


4801-01-0754 


2 






JFET, PRECISION QUAD 












CR6 


DIODE, ZENER. 7. 5V, 


1N755A 




MOT 


4801-01-0755 






U24 U27 


OP AMP 


TL080CP 


TI 


7000-00-8001 


2 




IN755 












03 


IC 


LS312- 


52 


LINSY 


7000-08-1200 


1 




CR23 


DIODE, ZENER 500MW 


1N959 




SI EM 


4801-01-0959 






U3 U4 


DIODE, ULTRA FAST, 














SILICON PLANAR 










C A- 30 19 


RCA 


7000-30-1900 


2 


















LOW CAPACITANCE 












CR22 CR24 


DIODE, ZENER 10V, 


1N4740A 


MOT 


4801-01-4740 






U26 U28 


TRANS ARRAY, NPN/PNP 














GLASS SILICON, 1W 










CA-3096AE 


RCA 


7000-30-9600 


2 


CRl 


DIODE, ZENER 9. IV. 
GLASS SILICON, 500KW 


1NS239 




TEL 


4801-01-5239 


1 




U25 
U2 US 


OP AMP 


NE5539 




SIG 


7000-55-3900 


1 


















SW, QUAD ANALOG, CMOS 


DG21 1C J 


SLCON 


8000-02-1 100 


2 


CR25 CR26 CR27 CR28 CR29 


DIODE, HIGH 


1N5282 




FAIR 


4801-01-5282 


8 




U22 


GATE, NANO, QUAD 












CR30 CR48 CR49 


CONDUCTANCE, ULTRA 








74F00PC 


FAIR 


8000-74-0002 


1 




FAST 
















21NP, TTL 












CR52 CR53 
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1300-01-0309 




Cll C6 


CAP, CER. NN. . INF, SOV. 2 
3U. #0O/-2OX RAD LD 3P 
. 2 


3O28ES30RD104Z 


KYCRA 


1300-01-0420 


2 


C12 C7 C8 


CAP, ELECT. 10HF/23V 
RADIAL LEAD. SP 10 


CRE SERIES 10/23 


CAPAR 


1300-31-0002 


3 


C2 C3 


CAP. ELECT. 10OONF/3OV 
RADIAL LEAD. SP . 30 


CRE SERIES 1000/30 


CAPAR 


1300-31-0203 


2 


CIO 


CAP, ELECT. 2200NF. 16V 
RADIAL LEAD. SP . 30 


CRE SERIES 2200/16 


CAPAR 


1300-32-2201 


1 


C4 C3 


CAP, ELECT. 4. 7NF/SOV 
RADIAL LEAD. SP . 10 


CLE SERIES 4.7/30 


CAPAR 


1300-34-7903 


2 


3 


POWER SUPPLY SD 


21-1118 


WVTK 


1700-00-1118 


1 


04 J5 


CONNECTOR (20 PIN) 


ETCIQDRTI 


SUL IN 


2100-02-0139 


2 


J3 


HEADER, CONN <3 PIN) 


102202-2 


AW 


2100-02-0143 


1 


4 


WASHER 


B31S47F013 


NOT 


2000-11-0013 


3 


5 


RIVET 1/8X3/ 16L 


1123-0406 


AVDEL 


2000-12-0011 


2 


6 


SCREW, SELF TAPPING 


4-24 X 3/8 


CHRCL 


2000-22-4162 


3 




TYPE B, PAN CROSS 










7 


WASHER. FLAT. 4( 209 
0 D ) 


NAS620-4 


CNRCL 


2000-26-4001 


3 


8 


WASHER, SPLIT LOCK. 4 


•4SRLW 


CMRCL 


2000-42-4000 


3 


2 


I NSULATOR ( TO— 220 ) 


60-11-8302-1674 


CHOMR 


3100-00-0010 


3 


RV1 


VARISTOR 


4899-00-0043 


WVTK 


4799-00-0048 


1 


R1 R2 


RES, MF. 1/2W, 3X, . 31 
0M1 


A21-0R31J 


DALE 


4799-00-0144 


2 


CR1 


DIODE. BRIDGE 


VH18 


VARO 


4001-02-0008 


1 


CR2 


DIODE, RECTIFIER, 
DUAL IN-LINE 


VSB34 


VARO 


4006-02-0034 


1 


Q 1 02 


TRANS 


TIP-29 


TI 


4902-00-0290 


2 


VR1 


IC. VOLTAGE REGULATOR 


LN323AN 


NSC 


7000-03-2301 


1 


VR2 


VOLT RES 


HA7803UC 


FAIR 


0000-70-0300 


1 



B 



AND BREAK SHARP EDGES 



A&tEASE APPRO V 



°, AT f . 



TOLERANCE UNLESS 
OTHERWISE SPECIFIED 
XXX :010 ANGLES 1 1 



DO NOT SCALE DWG 



VAvetek, 



H OltSO • CALIFORNIA 1 



PCA, POWER SUPPLY 
(A 2A1 ) 



MODEL NO 

21/22 

it 23338 



n 

£. 



1208- OQ-11 18 

SHEET | t 

1 



1208-00-1118 






s ! _z 

THIS DOCUMENT CONTAINS PROPRIETARY INFOR 
MATION AND OESIGN RIGHTS BELONGING TO 
WAVETEK ANO MAY NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION. OPERATION, AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION 



6 | 5 i_j 4 




3 2 1 



1 


ECN 


" 


° Art 


APP 


[A 


'4251,4546.4250 








i P. 


.-4595 


T 


■ ■ . 



D 




3, FOR ASSEMBLY INTERCONNECTION SEE INSTRUMENT 
SCHEMATIC 0004-00-1111. 

2, SEE 0103-00-1113 FOR SCHEMATIC, 

1. PARTIAL REFERENCE DESIGNATIONS SHOWN, PREFIX WITH 
ASSEMBLY REFERENCE DESIGNATION A2A2. 



NOTE UNLESS 0 T HEPVUSf SPfCIHED 




5 



t 



4 



REFERENCE DESIGNATORS 



J2 

J32 



, PART DESCRIPTION 



SCHEMATIC. PWR SUP 

' AC PRIMARY BD 

I 

HEADER. CONNt II PIN) 

i CONN. HEADER, UNSHROUDE 
; D. 7 PIN 

! RECEPT. POWER (PC) 

FUSE HOLDER. CLIP 

1 RIVET. ALUM 5/16X1/8 
j DIA . 188-250 

! SCREW, S/T TYPE B, 

PAN CROSS RECESS. 

1 4-24X1/4 

! WASHER, FLAT. 4 (.312 
j O. D. ) 

j RESISTOR, O OHM 
JUMPER 

| SWITCH ASSY PB 



OR I G-MFGR-P ART-NO 



0103-00-1113 

21-1119 

1-87224-1 

87224-7 

E AC -303 

102071 

1125-0410 

4-24 X 1/4 



5103-00-0020 



MFGR 



WVTK 

WVTK 

AMP 

AMP 

SWCFT 

LITFU 

CHOBT 

CMRCL 

CMRCL 

ROHM 

WVTK 



WAVETEK NO. 



REMOVE ALL BURRS 
AND BREAK SHARP EDGES 


. . i DATE 

r . • - I 


MATERIAL 


A ” I 





RELEASE APPROV 




TOLERANCE UNLESS 


FINISH 

V.AVFTEK PROCESS 


XX K : 010 ANGIES ' 1 

XX : 030 




DO NOT SC4LE DWG 



0103-00-1113 
1700-00-1119 
2100-02-0144 
2100-02-0184 

2100-03-0069 
2400-05-0031 
2800-12-0047 

2800-22-4142 

2800-26-4000 
4799-00-0087 1 2 

5102-00-0005 1 



v AJ\VETEK: 



PC A, 

AC PRIMARY 

( A2A2) 



B 



CD 



05 



O 

o 

CO 

O 

CM 



MODE L NO 



21/22 



1203-0CHU9 



E 






